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A new generation of Seabees 





Military Construction Representatives 


By LCDR RICHARD B. HUNTER, JR., CEC, USN 
Officer in Charge of Construction, Puerto Rico Area 
Atlantic Division 
Naval Facilities Engineering Command 
Norfolk, Va. 


The Seabee “can do” spirit has taken on a new role in the 
form of resident officer in charge of construction (ROICC) 
military construction representatives. Seabees are now 
part of a new and still-emerging program designed to com- 
plement engineering field division (EFD) contract admin- 
istration and augment the technical expertise of our men 
and women in green. 





Program History 





The program was first initiated in 1981 by the Chief of 
Civil Engineers, RAdm. William M. Zobel, CEC, USN. 
Forty-one billets were approved and started coming on line 
in April 1985. All billets are now fully manned and dis- 
tributed throughout the world at five of the six EFDs shown 
in the table. 


Although all E-6 to E-9 Seabees are eligible for as- 
signment, mostly chief petty officers and senior chief petty 
officers have been detailed to these jobs. Only top per- 
formers are considered for placement; they are carefully 
screened by Naval Military Personnel Command (NMPC) 
assistant head for Seabee assignments. 


Billets are requested by the EFD based on specific con- 
tract and technical requirements. Candidates are trained at 
the Construction Inspection School at Shepard Air Force 
Base (AFB) in Texas, where they earn Navy Enlisted 
Classification Code (NEC) 5501 as Construction Inspector. 

Cdr. Ronald C. Lewis, CEC, USN, NMPC head for 
Seabee assignments, says that the program is a great suc- 
cess. Feedback from various sources is positive. Because 
of the program’s success, plans have been initiated to 
double the number of billets. Recent budget constraints, 
however, may postpone any growth until 1991. Nonethe- 
less, the existing programmed billets appear secure given 
the current funding levels. 





Lessons Learned--One EFD’s Perspective 





The Atlantic Division, Naval Facilities Engineering 
Command (LANTDIV) conducted a military construction 
representative conference to evaluate the program. Accord- 
ing to RAdm. David E. Bottorff, CEC, USN, Commander, 
LANTDIYV, the program is an unqualified success. This is 
based on feedback received from the ROICCs, customers, 
and both the civilian and military construction represent- 
atives (CONREPS) themselves. 

While the program is alive and well, it did not achieve 
this status without some growing pains. In addition, there 
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is always room for improvement. LANTDIV has initiated 
a number of recommendations to improve the program and 
the Seabees’ transition to the ROICC office based on feed- 
back received during the conference. Two of these key ini- 
tiatives include adequate training and easing the transition 
to the new role. 

While the construction inspector school at Shepard AFB 
provides the training necessary for assignment of NEC 
5501, most Seabees feel it is too basic for the caliber of the 
senior enlisted members that attend. This situation is ex- 
pected to improve when the Naval Construction Training 
Center, Gulfport, completes a Navy version of the course 
better suited to the more experienced military CONREPs. 
In the interim, LANTDIV has started to send its military 
CONREPs tothe Army Corps of Engineers general inspec- 
tion course. 


For most military CONREPs this assignment represents 
their first opportunity to work with private contractors and 
NAVFAC’s engineering/contracts organization. To better 
acquaint Seabees with the system, sponsors are assigned to 
incoming CONREPs and “welcome aboard” packages are 
sent to help orient them to their new environment. 


LANTDIV has developed a training package which 
explains how the EFD is organized and newly assigned 
CONREPs are encouraged to visit LANTDIV early in the 
tour. This permits them to meet the players they will be 
working with over the next few years and see first-hand how 
the organization is set up and operated on a daily basis. 


EA1 C. H. Laird, USN (left) and Ens. H. Arellano, 
CEC, USN inspect roofing system at Atlantic Fleet 
Weapons Training Facility annex office on Vieques 
island, just off the shore from U.S. Naval Station, 
Roosevelt Roads, Puerto Rico. 
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Finally, a “division officer”/mentor is assigned each 
Seabee to assist in the transition to this new environment as 
well as to ensure that necessary administrative support is 
available, such as personnel support detachment services. 





Contract Inspections--Background 





A review of the government’s inspection role is needed 
in order to better understand the roles and responsibilities 
of our Seabee CONREPs. The Inspection of Construction 
clause found in the Federal Acquisition Regulations (FAR 
52.246-12) and included in construction contracts in excess 
of $2,000 provides the government’s right to inspect and test 
all work being provided under the contract. It is important 
to note that this is the government’s right and not a duty. 


Inspection is performed prior to acceptance and may be 
performed at any time as long as it is reasonable and not dis- 
ruptive to the contractor’s operations. In addition, the work 
may be inspected and reinspected to protect the govern- 
ment’s interests. Inspections and tests by the government 
may not be construed as constituting or implying accept- 
ance nor does it relieve the contractor of responsibility for 
damage or material loss prior to acceptance. 


The contractor must maintain an adequate internal in- 
spection system to ensure that the work complies with the 
contract requirements. Contract clauses indicate that the 
government will inspect work under the general direction 
of the contracting officer. Inspectors are not authorized to 
change any contract provision without prior written au- 
thorization of the contracting officer. 





What Does a Seabee CONREP Do? 





The CONREP is a key player on the ROICC team. He 
or she is the “eyes and ears” of the contracting officer and 
the assistant ROICC (the engineer assigned responsibility 
for the administration of the contract). He/she is re- 
sponsible for daily reporting and recording what occurs at 
the job site. Some of the highlights of the CONREP’s job 
are: 


@ The CONREP is the individual most familiar “with 
the contract plans and specifications. His/her job starts 
with the review of the design prior to advertisement for 
bids. He/she determines whether or not the project can be 
completed as designed, that specified materials are avail- 
able, and that there are no physical obstructions at the 
project site. 


@ The CONREP is also a key player in carrying out the 
government’s quality assurance plan. He/she visits the 
project site daily and monitors the contractor’s quality con- 
trol plan and activities. He/she is expected to inspect work 
in any of the construction trades and must therefore have a 
broad base of construction skills to ensure that all aspects 
of the project comply with the contract requirements. 

@ The job requires expertise in reading and under- 
standing the plans and specifications, not only for ensuring 
compliance but for resolving differences of opinion in 
interpretation with contractor and customer personnel. 
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EA1 Laird (left 

inspect pile cap excavations at the Seabee equip- 
ment maintenance facility, Camp Moscrip, Naval 
Station Roosevelt Roads, Puerto Rico. 


EA1 Laird (left), Ens. Banasi, and contractor quality 
control supervisor inspect pile cutoffs at Seabee 
equipment maintenance facility, Camp Moscrip. 


This overview is not intended to be all-inclusive, but only 
to highlight the diversity of skills required for construction 
representatives. In addition to the responsibilities listed 
above, the construction representative is required to: 


© Coordinate government services (office space, stor- 
age, government-furnished property, utilities, etc.) 

@ Witness contractor testing to ensure compliance 

@ Check and record the delivery of materials for ap- 
proval of payments and incorporation into the work 

@ Monitor and record the use of contractor construc- 
tion equipment 


@ Enforce the safety and labor provisions of the con- 
tract, and other duties 








One Seabee’s Experience 


Consider a Seabee’s perspective after two years as a 
military construction representative (CONREP). Engi- 
neering Aide First Class Petty Officer (EA1) Charles H. 
Laird is assigned to the ROICC office, Puerto Rico area, 
as a military CONREP. He is assigned CONREP 
responsibilities for 16 to 18 construction projects valued _Laird’s projects are a $2.8 million contract to build a new 
at more than $8.5 million. These projects are being | equipment maintenance facilityat Camp Moscrip, Naval 
performed by both private contractors and the resident Station Roosevelt Roads, and a new $2.1 million range 
naval mobile construction battalion assigned to U.S. operations facility on Vieques Island for the Atlantic 
Naval Station Roosevelt Roads, Puerto Rico. Fleet es eae “rsp o’ care Laird, the 
EAI Laird has mixed emotions when describing his  PPortunity to be involved in “private” con- 
assignment as a military CONREP. “The job is great. _ struction was at first overwhelming. 
Never in the nine years of my career have I had the : : 
mapasiitiathes ti Wie hacabeeon Ilike the work _, Oncof the benefits of this program has been his work 
show my abilities.” py sig ee ag Pan py 
On the other hand, the job has not been easy due to in tt a aN gl ao 
a number of factors. One problem cited by Laird is the tion methods, and quality control programs. In many 
lack of adequate formal training to prepare for the job. —_ instances he has served in previous assignments with 
“Most of the training occurs on the job. The diversified those battalion personnel assigned to the project. Hav- 
and highly technical skills demanded of me when I first ing worked both sides of the fence, EA1 Laird has now 
rapa toy Re nasa. ln pes 2 Gi had the opportunity to see first-hand the sometimes 
in an entirely different environment with a new set o conflicting increased production 
rules and an organization that was unfamiliar tome.” In a ae 
addition, he felt that he had to prove his abilities and his 


technical worth to his civilian counterparts. One of the biggest rewards of assignment as a military 

When he first arrived at Roosevelt Roads in 1986, | CONREP according to Laird is the role that he plays in 
some of the civilian CONREPs felt their civil service important decision making. He finds that his opinion is 
positions were in jeopardy. While this feeling hasbeen _ readily sought when problems arise and “it’s followed!". 
overcome, it didn’t make EA1 Laird’s transition to the Fora First Class Petty Officer, he finds a level of authori- 
office any easier. This was especially apparent when he _ ty and responsibility not normally found in other assign- 
needed assistance from other CONREPs to help him ments. According to Laird, the military CONREP is a 
solve construction problems in areas not within histech- _ vital part of the ROICC organization, “you’re not just 
nical expertise. another cog on the gear.” 














How Do You Sign Up? 





If you are interested in finding out more about the pro- 
gram or about particular billets available, call your Seabee 
detailer. A primary point of contact at the Naval Military 
Personnel Command is Senior Chief (Steelworker) Cope- 
land, who can be reached at Autovon 224-4564. 


Number of 
Engineering Field Division Billets Assigned 


Northern Division 
Atlantic Division 


Southern Division 11 





EA1 C. H. Laird (right) and Ens. D. Banaji inspect 
new culvert installation by airfield at Naval Station 
Roosevelt Roads. Pacific Division 7 oO 


Western Division 9 
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speaking from topside 


s CEC officers, we are uniquely placed as 

stewards and providers of the facilities needed 

in the Navy’s shore é¢stablishment. The current 

funding situation indicates that after several 
years of rather substantial levels of funding for facilities 
investment, we are about to enter a period of severely 
constrained resources. Funding for MCON and BOS 
(MRP and OBOS) is of course just one patch in the 
entire quilt of the Navy’s POM and budget process. 
Resource sponsors in OPNAV are assigned total topline 
dollar figures at the outset of the process, and then are 
forced to make hard allocation decisions between MPN, 
APN, WPN, SCN, OPN, O& MN, MCON, and RDT&E 
appropriations. 

POM 90 has been concluded with issuance of the 
PDM by the Secretary of Defense on July 15, 1988, and 
the outlook for MCON and MRP in FY 1990 and FY 
1991 is not bright--at least as viewed from the shore 
facilities investment perspective. Having observed that, 
we are faced with two possible reactions: 

@ Assume “no one up there” understands the situa- 
tion, and give up in despair; or 

@ Press on--continue to seek ways to be more effec- 
tive (doing the right things) and more efficient (doing 
things right), and find ways to make our message “sell 
better” to major claimants, resource sponsors, and POM 
decision makers. I am confident you will all join me in 
choosing the latter. 

In past years, our MCON budget request annually 
suffered a 20 to 25 percent cut at the hands of Congress 
before funds were authorized and appropriated. FY 
1989 represents a turnaround; we expect only a $30M 
reduction to a $1.6B request for Navy/Marine Corps 
design and construction. However, the FY 1990/91 
budget is now being compiled at the $1.2B level. Even if 
we experience full congressional support for 1990/91, we 
would have a significantly smaller execution package than 
we have had for the past few years. Proposed MRP 
funding levels for FY 1990/91 are also experiencing a 
downturn from the FY 1988/89 levels. 

Resource sponsors have identified a significant 
number of “overguidance” MCON projects--those 
considered important and worthy of FY 1990 funding, 
but which were not high enough priority to displace 
requirements in other appropriations which fit into the 
POM “core” program of the various sponsors. 

We in OP-44 are now updating the CNO-approved 
1986 Shore Facilities Life Extension Program and intend 
to demonstrate to CNO, NAVCOMPT, and resource 
sponsors that actions must be taken during final FY 1990 
budget preparation to increase the MCON and MRP 
“topline” funding levels. 

We will identify the adverse impact on the shore 
establishment--continued increase in average age of 
facilities (now 45 years); increased backlog of mainte- 
nance and repair (particularly in the critical investment 
categories of waterfront operations facilities, aviation 
operations facilities, training; troop housing and utilities); 
and projected decreases in base readiness as measured 
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by BASEREP indicators C1-C4. 

We are optimistic that we can show a factually per- 
suading story, and get some funds added to the MCON 
and MRP accounts in FY 1990 and 1991 during the 
review process leading to submission of the FY 1990 
budget in January 1989. 

Those of you serving in public works and related staff 
billets can help us and help your individual activities in 
this instant process and in future budget preparations by 
ensuring thoroughness, accuracy, credibility, and profes- 
sionalism in presenting each and every MRP and MCON 
project and in AIS and BASEREP documentation. 

Spend time on project preparation to ensure that nar- 
rative descriptions of project requirements and “impact if 
not funded” sections are hard-hitting, convincing, and as 
dramatic as possible without compromising your integ- 
rity. 

Specifically, when “facilities quantity” or “facilities 
condition” is rated as C3 or C4 under the BASEREP 
reporting system, ensure that an appropriate MCON or 
special project is developed and identified to correct the 
C3/C4 condition. 

We don’t want to “cry wolf,” but neither do we want 
to be “eaten by him” because we failed to convince our 
station commanding officers, major claimants, and 
resource sponsors of the essential need to put sufficient 
hard-to-come-by money on critical MCON and MRP 
projects. 

In the next few years there will be more than enough 
challenge in this area to keep all of us energized and 
working to our professional limits, and then some, to 
provide the robust shore establishment which our Navy 
must have to maintain its readiness and fighting edge. 
Ours is a vital support role! Let’s all work together so 
that years in the future we can reflect with pride on our 
efforts and accomplishments. 


J. C. DOEBLER 

Rear Admiral, CEC, USN 

Director, Shore Activities Division 
Office of the Chief of Naval Operations 





Planning for the waterfront 





and ‘taming’ some of the problems 





lanning for facilities at the Navy 

waterfront is like trying to hit a 
moving target. Nothing ever stays the 
same. Homeporting plans for activities 
such as the Naval Station Norfolk and 
the Naval Station San Diego change 
daily. New ship types and upgraded 
ships enter ports faster than planners 
can develop facilities to support them. 


By WILLIAM EDDY 
Facilities Planner 
Naval Facilities Engineering Command 
Headquarters 
Alexandria, Va. 


and 


JULIA MARTIN 
Associate Staff Engineer 
Facilities Engineering Project Office 
Advanced Technology, Inc. 
Reston, Va. 


Traditionally, the approach has been to 
develop berthing plans and facility/ 
utility requirements to support them 
for an initial ship mix, then “massage” 
them as fleet input is received. 

It is a mistake to think of these plan- 
ning problems as “exercises” that have 
a beginning and end. Planning for the 
waterfront is a continuous process. 
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Figure 1. A simulated comparison is shown of existing (77 percent) 
and planned (90 percent) electrical capacity at Naval Station Norfolk 
Pier 25. 
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Concept 


With the introduction of the per- 
sonal computer (PC) considerable 
thought was given as to how this diffi- 
cult planning problem could be tamed. 
Perhaps the PC’s ability to develop and 
store numerous scenarios and analyze 
them consistently could be applied. 

Needed was a modeling program 
that would assist the facility planner at 
the activity and engineering field divi- 
sion (EFD) in developing rapid alter- 
natives to these constantly changing 
problems. The model should simulate 
the day-to-day operations at the water- 
front and generate facility/utility re- 
quirements based on selected ship mix- 
es input by the user. The model would 
develop resulting deficiency deltas and 
rough cost estimates for eliminating 
them. These could then be used to 
develop military construction project 
scopes for homeporting and integrated 
logistics support studies. Also needed 
was a picture of what the waterfront 
will look like on any given day! 

Naval Facilities Engineering Com- 
mand’s (NAVFAC’s) research, devel- 
opment, test, and evaluation division 
and facilities planning division initiated 
a research project to seek an auto- 
mated solution to the problem. The 
firm of Advanced Technology, Inc., of 
Reston, Va., was contacted to deter- 
mine the model’s feasibility as a first 
phase. Subsequent phases were to be 
conducted as necessary. 
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Phase I 


In Phase I, an investigation was made 

of the methodology of developing a 
port simulation and determined how 
utility system demand could be pre- 
dicted. The Phase I scope was limited 
to investigating the electrical demand 
for the DD963 (SPRUANCE) class of 
ship at Naval Stations Norfolk and San 
Diego. Work included developing a 
prototype methodology, investigating 
on-site waterfront conditions at Nor- 
folk and San Diego, investigating elec- 
trical consumption on board the ship, 
evaluating hardware and software op- 
tions, and coding the simulation pro- 
gram. 
The Phase I demonstration program 
runs on aIBM-compatible PC and con- 
sists of FORTRAN and BASIC pro- 
grams that output data to a Lotus 1-2- 
3 spreadsheet. Two FORTRAN pro- 
grams simulate daily port operations 
and ship evolutions and accumulate 
the results. The numbers of home- 
ported ships, their operating tempo 
and berthing tendencies are combined 
to produce a probablistic in-port pro- 
file (Figure 1). 

Physical ship characteristics such as 
draft, length, and width are compared 
to the actual facility dimensions to 
determine approximate ship berthing 
locations. The electrical requirement 
of the DD963 is then adjusted for local 
geographic position and time of year to 
produce a demand profile. This can 
then be compared to the electrical as- 
sets at each berth to determine utility 
deficiencies. 


The Phase I version of the Water- 
front Planning Model actually contains 
four interactive submodels. They are: 


@ Ship Employment Model--This 
model runs in either static (ships re- 
main in port at piers) or dynamic (ships 
enter and leave port) mode. It uses 
OPNAV ship scheduling data which 
can be overridden by the user. The 
model accepts up to 20 ships at any one 
port. 

@ Berthing Model--This model al- 
lows local berthing practices to influ- 
ence ship location. It prioritizes berths 
per ship class and then compares ship’s 
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characteristics to facility assets to con- 
firm a successful berthing. Assets 
considered include water depth, berth 
length, slip width, and electrical re- 
ceptacles. 


@ Electrical Power Consumption 
Model 40--This model is derived from 
the DD963’s electrical circuitry. Ship 
load centers are categorized as: (1) 
always active, (2) periodically active at 
known levels, (3) periodically active at 
random levels, (4) heating, and (5) 
cooling. These are introduced at the 
appropriate hour and totaled for com- 
parison with existing assets. 


@ Weather Model--This model is 
used for HVAC analysis. It requires 
input of time zone, latitude, and longi- 
tude and is based on historical data 
provided by the National Climatic Data 
Center. 


Since Phase I is a feasibility dem- 
onstration, the overall model capability 
is limited to processing approximately 
one million calculations per ship per 
month. The product successfully dem- 
onstrates the feasibility of the approach 
but is of limited use without further 
enhancement. 


Phase II 


Facility planners from various EFDs 
reviewed Phase I and recommended 
greater emphasis on graphic output as 
opposed to utility calculations. There- 


Working out the details. 


fore, Phase II was directed to add great- 
er interaction and graphic map output. 

It was also emphasized to make 
maximum use of existing graphic 
products within the NAVFAC family. 
The most logical source of comput- 
erized maps was the Graphic Engi- 
neering and Mapping System (GEMS). 
This mini-computer system has been 
used at headquarters and the EFDs for 
activity base map preparation and site 
plan development since 1982. Dr. Steve 
Gonzales of the Naval Civil Engineer- 
ing Laboratory has also done consider- 
able work developing computer models 
of Navy ships, as part of the Pier Engi- 
neering System (PIERS) program. This 
project began as a GEMS application 
and is now being translated to Auto- 
CAD. 


The product of Phase II, titled the 
Computer-aided Berthing (CAB) mod- 
el, replaced the BASIC programs with 
screens developed using R:Base Sys- 
tem V software. The model outputs 
data to AutoCAD which contains an 
activity base map downloaded from 
GEMS. Ship symbols taken from the 
PIERS program are then inserted at 
their berthing locations to produce a 
berthing plan for any given day. The 
CAB model contains three modules: 


@ Physical Database Module-- 
Three R:Base tables store data about 
physical facility sizes, ship information, 
and berthing preferences and locations. 
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HYPOTHETICAL BERTHING PLAN 


Figure 2. A hypothetical berthing plan for Naval Station Norfolk Piers 23, 24, and 25 for a day selected by 


the user. 


®@ Deployment Module--This mod- 
ule contains the operating tempo of 
each ship. Using a FORTRAN prob- 
ability algorithm, it determines which 
ships are in port at any time. This list of 
ships is input to the third module. 


@ Berthing Module--The berthing 
module, also programmed in FOR- 
TRAN, assigns a berth to each ship 
using common Navy berthing and nest- 
ing techniques. All available piers and 
homeported ships must be in the data- 
base to achieve a realistic simulation. 
However, hypothetical situations may 
also be modeled. 


The model produces the berthing 
profile in graphic and nongraphic form. 
The nongraphic form is an R:Base ta- 
ble containing the ship name, the time 
of year in Julian days, and the assigned 
berth. This list can be interfaced with 
other programs. The graphic output is 
a scaled AutoCAD drawing. Figure 2 
is asample output. Similar displays can 
be performed for any Navy activity hav- 
ing homeported or visiting ships. 


Future 


Based on the success of Phases I and 


II, support will be given to develop- 
ment of a fully operational waterfront 
planning model. Enhancements will 
include a generic ship model to pro- 
duce electrical, steam, water, com- 
pressed air, fuel, sewage, and oily/ 
hazardous waste requirements. Cor- 
rection tables will simulate different 
ship classes and upgrades. The model 
will interface with NAVFAC’s cost 
engineering system to permit the user 
to make cost benefit tradeoffs. Ulti- 
mately, requirements for all ship-re- 
lated facilities including warehouses, 
berthing, etc. may be generated by the 
model. O 
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Three tension membrane structures 
built in one month... within funding! 


challenge facing all shore 

activities is the ability to 

construct needed facilities 

under the $200,000 military 
construction funding limitation. Naval 
Supply Center (NSC) Charleston, in a 
novel approach to meeting this chal- 
lenge, recently constructed three ten- 
sion membrane structures (TMS), 
almost 33,000 total square feet, each 
under the $200,000 funding limitation 
by using NSC reservists and personnel 
from Construction Battalion Unit 
(CBU) 412. 

A paramount concern was the abil- 
ity of the reserve storekeepers, mess 
specialists, and personnelmen to con- 
struct tubular steel trusses and erect 
the building. However, with the manu- 
facturer’s technical representatives and 
the skills of the Seabees, the lack of 
skilled labor was successfully overcome. 
The table illustrates the costs of each 
building and the estimated costs to 
construct a comparable warehouse with 
metal siding. 

NSC developed three self-help spe- 
cial projects aimed at reducing a cov- 
ered storage space shortage. The pri- 
mary purpose of these buildings is to 
provide protection from the weather 
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elements to materials normally stored 
outside. The number of line items and 
cubic storage at NSC Charleston has 
grown approximately 25 percent since 
1985. This has necessitated storage of 
a significant number of items in open 
areas where they are unprotected from 
the elements. 


Damage to stored material and the 
deterioration of packing and identifica- 
tion markings cumulatively resulted in 
materials for the fleet and other sup- 
ported activities not ready for issue 
upon demand--a problem which NSC 
Charleston must overcome to success- 
fully fulfill its mission. 





CONSTRUCTION COST COMPARISON 


Square 
Footage 


11,880 
8,970 


Building Size 


66’ x 180’ 
39’ x 230’ 


TMS Costs 


$102.0K 
87.4K 


Total 
Project 
Costs 


$136.5K 
135.9K 


Estimated 
Costs 
($60 SF) 


$712.8K 
538.2K 





NSC Charleston had taken concen- 
trated efforts to ensure that the items 
stored outdoors generally were those 
less seriously affected by exposure to 
rain and dust; however, the protective 
packing in which they were stored de- 
teriorated rapidly. This renders them 
difficult to handle and frequently un- 
safe. In addition, identification mark- 
ings are rapidly obliterated by such 
exposure. 


— 


Site Preparation 


Only asmall amount of site prepara- 
tion was required for each of the build- 
ings. An asphalt pad and a concrete 
foundation were constructed by a sepa- 
rate contractor prio: .) the erection of 
the buildings. The foundation is two 
feet by four feet poured-in-place rein- 
forced concrete with the anchor bolts 
pre-set. On a similar building erected 








Seabees from CBU-412 assemble the end gable for 
the first building. The building trusses are stacked 
in the center of the building ready for erection. 
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Naval Supply Center reservists assemble an end 
gable. A portion of the 66-foot-wide building is in 
the background. 











NSC maa and CBU-412 Sea- 
bees install wood trim around the 
roll-up door. 


by NSC in October 1987, no site work 
was required. The foundation for the 
trusses was an I-beam that was an- 
chored to an existing concrete slab by 
epoxy resin bolts. The trusses were 
then bolted to the I-beam. 


The Buildings 


Two of the buildings are 66 feet by 
180 feet and the third is 39 feet by 230 


feet. The buildings are made up of 
sectional tubular steel trusses. The 66- 
foot trusses are made up of five sec- 
tiors while the 39-foot trusses are made 
up of four sections. The covering of the 
building isa polyester fabric, PVC coat- 
ed on both sides with a tensile strength 
of 987 pounds, a tear strength of 223 
pounds and a thickness of .031 inch. 
The membrane fabric is also fire re- 
tardant and self-extinguishing and has 
a 10-year warranty. 

The first of these buildings erected 
in Finland over 21 years ago has never 
had the membrane fabric replaced. 
Tubular purlins span between each of 
the trusses and provide the necessary 
support for the structure. Also installed 
between the trusses and from the truss- 
es to the foundation are wire rope cables, 
critical in meeting the local 122 mile 
per hour wind load requirement. Me- 
chanical roll-up doors and personnel 
doors along with louvered vents com- 
plete the building materials. 


Building Assembly 


The assembly of these structures is 
really quite simple. The leg sections 
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Seabees and contractor technical 
representatives installed a 39- 
foot-wide truss and are discon- 
necting the crane. 


are laid out with the mid-spans and 
bolted together. The first truss is as- 
sembled on the ground and four or five 
more trusses are assembled on top of 
the previous truss, thus creating stacks 
of five or six trusses. This procedure is 
repeated for the number of trusses in 
the building. The stacks are assembled 
either in the center of the building or 
on the outside of the foundation de- 
pending on the area in which the crane 
has to operate. The two end bay truss- 
es are considerably more difficult to as- 
semble due to the extra struts and the 
roll-up door frames that are part of the 
truss. 





Construction time or each 
building was about eight 
days. 





The end bay trusses are assembled 
and placed on the outside at each end 
of the building. The 66-foot by 180- 
foot buildings had 17 trusses and two 
end bay trusses while the 39-foot by 
230-foot building had 22 trusses and 
two end bay trusses. The time required 
to assemble all the trusses for each 
building was approximately two days 
each. 

Once the trusses were assembied, a 
40-ton crane was brought onto the site. 
The weight capacity of the crane is not 
the critical factor but the amount of 
boom is. A 90-foot boom was required 
and all lifts were made with a two-point 
lift. First an end bay truss was lifted 
and set on the pre-set anchor bolts. 
Even when the bolts are not perfectly 
































Seabees climb the steel trusses 
to install the purlin. The mem- 
brane fabric rolls are preposi- 
tioned on top of the structure. 


aligned, the truss is flexible enough to 
be twisted into position. 

This minor twisting of the trusses is 
not critical in that the tubular purlins 
and the wire rope cables that are in- 
stalled later will square up the building. 
Once the end bay truss was in place it 
was secured with guy wires tied to con- 
crete blocks. As each remaining truss 
was lifted into place and bolted down, 
reservists then climbed the steel and 
bolted six purlins in key positions on 
top of the truss. 

As soon as this was complete, the 
next truss could be erected, taking 
approximately a day and a half per 
building. When all the trusses were 
erected and the rolls of membrane fab- 
ric were set on top of the trusses, the 
crane was released until the erection 
procedure began for the next building. 

Perhaps the most tedious work for 
each building was the filling in of the 
remaining purlins and wire rope cables 
between the trusses. This work re- 
quired the climbers to install approxi- 
mately 400 purlins, axle beams, and 
frames. The climbers also installed 40 
wire rope cables using turnbuckles and 
shackles. This fill-in work took rough- 
ly two days of labor-intensive effort. 

While the fill-in work was in prog- 
ress, the ground crew installed 4-inch 
by 4 inch pressure-treated wood around 
the foundation. The 4-inch by 4-inch 
stock as used to fasten the membrane 
and seal the building. The vent frames 
and personnel doors were installed 
during the fill-in procedure. 

After the fill-in work was completed 
and the wire rope cables tightened, the 
Seabees climbed to the top of the struc- 
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The concrete foundation is ready 
for trusses. The trusses are 
being assembled in the middle of 
the building. 


ture and began rolling out the mem- 
brane fabric. The fabric rolls stretched 
out over three or four 10-foot spans 
depending on the roll. Once rolled out, 
the sides of the building were stretched 
down over the trusses. 

The fabric was then put into tension 
by inserting a rod into a sleeve in the 
fabric and compressing several springs 
that are connected to the rod and the 
foundation. After all the roils of fabric 
were stretched out over the building 
and put into tension, the Seabees then 
laced the sheets together. Dropping 
the sheets and lacing them together re- 
quired another day and a half of work. 

With all the sheets laced together, 
the finish work began. The finish work 
included cutting out the door and vent 
openings, securing the fabric to the 4- 
inch by 4-inch stock with screws and in- 
stalling the roll-up doors and vents. 
The finish work that completed the 
building took one day to accomplish. 

The construction time for each 
building took approximately eight days 
or 945 manhours. It should be noted 
that whenever there was slack time for 
the ground crew on a particular build- 
ing, they went to the next building and 
began assembling the trusses. The 
construction of these three buildings 
was done individually except where 
overlapping work could take place. 


The Crews 


The work force consisted of four 
Seabees from CBU-412, 17 reservists 
on Active Duty for Training (ACDU- 
TRA) from NSC Charleston and two 
contractor technical representatives 
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A 39-foot by 320-foot building is 
nearly ready for the fabric to be 
pulled over the trusses. Seabees 
are “in the air’ installing purlins, 
and the reservists are installing 

4 inch by 4-inch stock around the 
foundation. 


from June 6 through 17, 1988. This 
crew completed one 66-foot building, 
erected all the trusses and installed 
about one-half of the purlins for the 
second 66-foot building. From June 20 
through 30, the Seabees, contractor 
technical representatives, and eight new 
NSC reservists on ACDUTRA com- 
pleted the second 66-foot building and 
completed the 39-foot building. The 
total manhours expended on this entire 
project were 2,835. 

The expert construction skills of the 
Seabees and the contractor technical 
representatives tremendously quick- 
ened the learning curve for the NSC 
reservists. With temperatures constantly 
over 90 degrees and often close to 100 
degrees and 90 percent or higher hu- 
midity, the galvanized steel trusses and 
purlins became extremely hot while 
laying on the asphalt pavement. The 
work crew’s exemplary performance 





The sheets have been pulled into 
place. Although the sides of the 
building are grey, the roof is white 
translucent which negates the 
need for lights. 


was undaunted by the arduous condi- 
tions. The famed Seabee “Can Do” 
spirit prevailed and was assimilated by 
the rest of the work force as all three 
buildings were completed within the 
two, two-week reservists’ ACDUTRA 
periods. 


Summary 


Faced with shortage of covered stor- 
age space and funding limitations, NSC 
Charleston utilized the special project 
program, the self-help program, and 
the Naval Reserve program to their 
fullest extent. The diverse group of 
personnel that comprised the work group 
was able to blend together into an effi- 
cient work force and produce 33,000 
square feet of covered storage space 
that will enhance NSC Charleston’s 
ability to better serve the fleet for many 
years to come. 0 





Three completed tension membrane buildings. 
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INTRODUCTION 


An increasing number of women are pursuing careers in 
the United States Navy. This is exemplified well with the 
growing numbers of women in the Civil Engineer Corps 
(CEC). There are currently over 97 women CEC officers 
which account for six percent of the total number of CEC 
officers. 

Since the Civil Rights Act of 1964 has forbidden job 
discrimination on the basis of sex, more opportunities have 
been made available to women. The changing roles of 
women in the workplace have gained broadened accept- 
ance in the last 20 years. This is also the case with women 
in the U.S. Navy who are placed in roles traditionally re- 
stricted to men. 

The matter of increasing the number of women in the 
workplace may go beyond mere acceptance of women in 
newroles. The “old roles” were held by men, and governed 
by rules and regulations that were designed for these men. 
In many cases these same rules and regulations would ap- 
ply identically to women who are placed in those roles. 
However, many of these older regulations no longer apply. 
Some aspects of the initial regulations of the U.S. Navy 
were discriminatory in nature. 

Examples include differing ages and conditions under 
which women were enlisted, automatic discharges for wom- 
en who became pregnant, limits on the number of women 
who could be enlisted, limits on attainable grades, and dif- 
ferent pay scales for men and women in similar positions. 
These inequities have been virtually eliminated in the U.S. 
Navy. 

Although discriminatory policies have been largely re- 
moved from the U.S. Navy, it must be recognized that the 
needs of women may not always coincide with those of men. 
This may be particularly true for women who wish to have 
children or for those who already have children. While 
child care is also a concern for men, the traditional expecta- 
tions place a heavier burden of parenting on the mother. 

With the growing number of women in the military, the 
Navy must ask if there are differing needs of these women 
that must be met. The Navy has already made some distinct 
changes in its policies to reflect special concerns of women. 
For example, several changes were made regarding preg- 
nancy in Navy servicewomen. 

Pregnant servicewomen are permitted to remain on ac- 
tive duty, maternity uniforms are provided, and pregnant 
servicewomen are permitted to remain on a ship’s crew up 
to the 20th week of gestation. In fact, the Navy’s maternity 
benefit program is considered to be among the best of ma- 
jor employers in the United States (Money, 1985). 
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A common concern of working mothers is child care. 
The Navy sponsors two child care programs. One consists 
of a referral service whereby the names and addresses of 
child care services that are provided near naval bases are 
made available to parents. Some of the larger bases 
sponsor child care centers themselves. 

Other concerns of women in the Navy that may not yet 
meet with satisfaction include job assignment policies for 
married personnel, and restrictions on job assignments. 
Currently, it is the Navy’s policy to assign married couples 
to the same location “whenever possible.” 

This undoubtedly forces some couples to be separated 
for extended periods of time. Job restrictions also exist in 
that women are not to be assigned to positions when they 
would be directly involved in combat. Nor are women as- 
signed to mobile construction battalions. 


THE STUDY 


The U.S. Navy has changed its policies concerning 
women and will apparently continue to change policies as 
needs arise. A study was conducted with women CEC 
officers to identify more specifically the areas needing the 
greatest attention for modification. The purpose was to 
identify unique women-related concerns that warrant con- 
sideration for future change. 

The study was conducted by mailed questionnaires. The 
questionnaire consisted of two parts. The first focused on 
the respondent’s family and personal life while the remain- 
der addressed issues about the individual’s career. A total 
of 28 questions were developed. 

The questionnaire was sent to all women CEC officers, 
exclusive of those in preparatory schools. Of the 76 wom- 
en CEC officers who were mailed a questionnaire, 70 re- 
sponded. With the high response rate (92 percent), the 
findings can be reasonably construed as indicative of all 
current women CEC officers. 


THE RESULTS 


The results show some interesting characteristics of 
women CEC officers. Over 75 percent of the respondents 
have been in the Corps for four years or less. Over 85 
percent of these officers have their undergraduate degree 
in some engineering field with the dominant areas being 
civil engineering (31 percent) and mechanical engineering 
(16 percent). Other backgrounds were ocean engineering 
(10 percent), electrical engineering (6 percent), architec- 
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ture (9 percent), science (7 percent), and other engineering 
disciplines (21 percent). 

These percentages are different from the Navy’s desired 
apportionment of 50 percent civil engineering, 20 percent 
mechanical engineering, 20 percent electrical engineering, 
and 5 percent architecture and 5 percent other engineering 
discipline (NAVFAC P-1, 1986). Of these women CEC 
officers, 29 percent have master’s degrees (13 percent in 
civil engineering), 7 percent have professional registration 
as either architects or engineers, and 76 percent have 
engineer-in-training registration. 

Of the responding officers, 36 (51 percent) are married. 
Of those, most have husbands who are in the Navy (17 naval 
officers, 7 CEC officers). Nine of the respondents were 
mothers, with none having more than two children. The to- 
tal number of children represented by the respondents is 
14, with 13 being under the age of four. 

Over 75 percent of the officers indicated that they either 
had children or that they planned to have children while in 
the CEC. Some qualified this response on their anticipa- 
tion of getting married. Interestingly, those planning to 
have children tended to be those who expected to stay in the 
Corps for a longer time. 

Seven child care centers on four different naval bases 
were contacted by telephone to gather more information. 
All but one center indicated that they maintained a waiting 
list. The waiting time was estimated to be from 1 to 12 
months. Additionally, the centers were not open 24 hours 
aday. Thus, the centers do not cater to personnel who need 
child care services during overnight duty. 

When asked about the Navy’s maternity policy, 20 per- 
cent rated it as poor and 2 percent (1 respondent) rated it 
as excellent. Ironically, the respondents with children tend- 
ed to rate the policy higher than those with children. This 
may stem from a tendency to rate more negatively on issues 
with which one is not familiar. However, most of the re- 
spondents (63 percent) rate the maternity policy as “good” 
or “okay.” 

Several questions were asked about family backgrounds. 
This information may help develop a profile of women 
CEC officers. The officers were asked about the number of 
siblings they had. Over 32 percent of the respondents had 
four of more siblings while only two had none. This is 
interesting in light of the fact that in the past 25 years, ap- 
proximately 18 percent of the children born in the United 
States have no siblings. Thus, women with siblings appear 
to be better candidates for careers as CEC officers. 

Whenasked about their parents’ occupations, the follow- 
ing responses were obtained. Over 74 percent of the moth- 
ers of respondents work outside of the home. The general 
population of women who were between the ages of 25 and 
29 in the 1950s, the estimated ages of the respondents’ 
mothers, the percentages of working women who worked 
was 40 percent (U.S. Department of Commerce, 1985). 

Mothers are strong role models, and surveys show that 
daughters of working mothers are more likely to work 
(Chafe, 1972). In fact, there was a strong positive correla- 
tion between the responses of officers who have working 
mothers and the estimated length of time they expect to re- 
main in the Navy. 

Over 46 percent of the respondents have fathers who 
have careers related to the Civil Engineer Corps, as engi- 
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neers, military officers, or in the construction field. Over 
half of these respondents indicated that their decision to 
join the CEC was influenced by their father. In some cases, 
the decision was influenced by a brother or sister. The na- 
ture of the work encountered in the CEC was also men- 
tioned as a prime motivator for choosing a career in the 
Corps. When asked why they selected construction work, 
the most common response was “challenging, interesting, 
satisfying” work (Table 1). 





Question: What prompted you to choose construction 
work? 
Answer 
Challenging, interesting, 
satisfying 32 
Use degree 17 
Best offer from Academy, 
line too limited, CEC 
scholarship 11 15.7 
Enjoy math and science 5 71 
Do not know, did not answer ~ me * | 


Totals 70 100.0 


Frequency Percentage 


458 
24.3 


Table 1. The individual’s work experience. 





The recruitment efforts of the CEC appear to “pay off” 
when recruiting women. Over a third of the respondents 
found out about the CEC through a recruiter while another 
third of the respondents became acquainted with the CEC 
in the Naval Academy or an NROTC program (Table 2). 





Question: How did you find out about the Civil Engineer 
Corps? 

Cumulative 
Percentage 


35.7 
61.4 
70.0 
87.1 
95.7 
98.6 
100.0 


Answer —«~*~Frrequency = Percentage 


Recruiter 25 
Naval Academy 18 
NROTC 6 
Friend 12 
Family member 

Advertisement 2 
Did not answer » | 


Totals 70 
Most (70 percent) of the responding women CEC officers 
entered the CEC through a Navy program--recruiting, 
Naval Academy, or NROTC. 


Table 2. Learn about the CEC. 





SEXUAL DISCRIMINATION AND HARASSMENT 
One of the principal topic areas in the survey concerned 


sexual discrimination and harassment. The topic of dis- 
crimination was addressed by asking each respondent if she 
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felt that she had to work harder simply because she is a 
woman. The questions and the respective questions are 
shown in Table 3. 





Do you feel compelled to try to work harder on the job 
because you are a woman? 


Often Occasionally Rarely Never 
15 (21.7%) 30(435%) 9(13.0%) 15 (21.7%) 


Do you feel that you are expected to work harder than your 
male counterparts in order to “measure up”? 


Often Occasionally Rarely Never 
14 (20.3%) 22(31.9%) 16(23.2%) 17 (24.6%) 


Table 3. Women CEC officers’ feelings about 
having to work harder. 





From the results it appears that 50 to 60 percent of the 
women CEC officers feel that they must “often” or “occa- 
sionally” work harder than their male counterparts. These 
results are similar to the findings of a study conducted by 
the Women’s Engineering Society (WES) with 130 of its 
members. 

Sixty percent of the respondents to that study felt that 
“male engineers and nonengineering colleagues are skepti- 
cal about the “competence” of women engineers and that 
women are placed in a more visible position of having “to 
prove you are competent” (Keenan, 1985). 

It has been suggested that the perceptions of women in 
traditional or stereotypical male roles presents role con- 
flicts. These conflicts result in acceptance problems be- 
tween women and their male colleagues and supervisors. If 
these men treat the women differently, it is understandable 
that these women will feel compelled to work harder in 
order to meet or exceed the expectations of others (Yoder, 
1984). 

The above scenario verges on being potentially regard- 
ed as sexual harassment. To get a clearer sense of the ex- 
tent of sexual harassment in the workplace, the survey 
asked a pointed question on the topic (Table 4). More than 
30 percent of the respondents felt that they had experienced 
harassment often or occasionally. 





Have you experienced sexual harassment on the job? 


Often Occasionally Rarely 
2(29%) 19(275%) 31(44.32) 


Never 
17 (24.6%) 


Table 4. Women CEC officers’ feelings about 
the prevalence of sexual harassment. 





It is noteworthy that those respondents expressing that 
they had experienced sexual harassment tended to be those 
who had been in the CEC for longer periods of time. Pos- 
sibly these officers with greater tenure experienced more 
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harassment because they were the first women to become 
CEC officers; i.e., the acceptance of the first women of- 
ficers by the male personnel was probably more difficult 
than for more recently enlisted officers. 

In addition to describing their experiences regarding 
sexual harassment, the respondents were asked which par- 
ties were inclined to treat them differently. In particular, 
the CEC officers were asked about their experiences with 
co-workers, supervisors, and clients. Of these, the parties 
that most often treated them differently were co-workers 
(60 percent), followed by clients (55 percent), and super- 
visors (29 percent). 

It should be noted, however, that being “treated differ- 
ently” may not always imply sexual harassment. The re- 
spondents appeared to be harassed by co-workers in some 
instances as they indicated that men were “insecure,” “felt 
threatened,” “had bad attitudes toward women,” or “feel 
that I do not know anything.” Others commented they re- 
ceived more attention but that this was not necessarily 
negative. 

It is possible that being a woman is an advantage in some 
instances. For example, a woman may stand out in a group 
of men and, as a result, her performance will receive great- 
er visibility (Keown, 1985). Of course, this could also be a 
disadvantage in some cases. For example, some responding 
CEC officers indicated that because they are women their 
superiors give them extra duties such as “planning social 
functions or luncheons.” 

This is counter to Navy policy as women are not to be 
“assigned additional or collateral duties based on sex” 
(Card, 1982). Unique comments regarding their experiences 
with clients, particularly contractors, included “they do not 
think I know anything,” “they do not take me seriously,” 
“they try to take advantage of me,” and “they try to work 
around me.” 

Others stated that they receive less respect, they feel they 
must “prove” themselves, and the “men in foreign countries 
are very prejudiced.” It is noteworthy that supervisors were 
evaluated as treating the women CEC officers differently 
much less than the clients, namely the contractors. This 
may stem from the extensive training offered in the Navy on 
harassment. This would indicate that the training is effec- 
tive. 

The survey asked respondents to estimate how long they 
will be in the Navy. The responses are provided in Table 5. 
Some respondents clearly intend to make a lifetime career 
in the Navy while others regard it as atemporary obligation. 
However, a large percentage (over 50 percent) feel that the 
commitment will be more than five years. These results are 
consistent with other data that indicates that of all CEC 





Question: How long do you feel you will be in the Navy? 


Frequency 


Do not know 6 ( 8.6% 
5 years or less 27 (38.6% 
6 to 15 years 21 to 8% 
20 years or more 16 (22.8% 


Response 


Table 5. Expected length of naval career. 
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officers (men and women), 36 percent resign within five 
years (Moore, 1986). 

By correlating the responses to this question with other 
responses it is clear that those women who experienced, or 
sense that they experienced, more harassment on the job 
will stay in the Navy for a shorter period of time. 

The women officers were asked if they would prefer to 
have more women in the Navy as their supervisors or as co- 
workers. Over 75 percent of the respondents stated that “it 
does not matter.” Approximately 19 percent stated that 
they preferred a male supervisor while none stated that they 
would prefer a female one. 

When asked major problems that they had encountered 
on the job, a variety of answers were given (Table 6). Note 
that two women stated they were “denied a billet because a 
command did not want a woman,” a discriminatory action 
in violation of the Navy’s policy of Equal Employment 
Opportunity. 





Question: Would you describe the major problems you 
have encountered on the job simply because you are a 
woman? 


Answer 


Frequency Percentage 


No major problems 23 33.8 
Credibility/prove self 20 29.5 
Need construction field 
experience before going to 
a construction job 
I am treated as a woman 
rather than a professional 
Not allowed to serve with 
the Seabees will hurt 
promotion opportunities 
Contractors try to make 
women look bad whenever 
possible 
I was denied a billet because 
a command did not want a 
woman 
Too hard to have children 


and pursue a career in the 
CEC = 


Totals 68 


Table 6. Major problems. 





Another question asked about changes that the respond- 
ents felt should be made in the CEC. The responses are 
interesting (Table 7). An overwhelming majority of the 
women officers feel that the Seabees should be opened up 
to women. Other comments of interest are that maternity 
leaves should be longer and that the detailing policy for 
married couples should be altered. 





Question: If you could change a Navy policy to make 
working in the Civil Engineer Corps more rewarding or 
better for women, what would it be? 


Answer Frequency 


Open up the Seabees to 

women 64.7 
No es n 13.4 
dete oclien, onet more 

time 7.4 
More women in key billets, 

no “women” billets 58 
Detailing policy for married 

couples 2.9 
Other _58 


Totals 100.0 


Percentage 


Table 7. Changes. 





CONCLUSION 


The findings of this study focus on a variety of concerns 
that must be addressed by most employers. Women are 
being integrated into work forces in all industries. While 
the findings that women CEC officers would like to be able 
to be assigned to a Seabee billet may be unique to the Navy, 
other concerns are ofa general nature. It is interesting that 
retention of women appears to be related to the degree to 
which they experience harassment. 

The concerns voiced about maternity leaves must be 
addressed for any pregnant employee. Although the child 
care services in the Navy do not appear to be considered 
deficient by the CEC officers, that may not be the case for 
other employers. In fact, the Navy program for child care 
may serve as a model for other employers. 

In general, it appears that some sexual discrimination 
and harassment still exists in some areas of the Navy. How- 
ever, the problems do not appear to be severe. The Navy 
apparently has a reasonably effective training program on 
harassment as evidenced by the disparity of experiences of 
harassment from superiors and contractors; thus, the train- 
ing program of the Navy may also serve as a guide for other 
employers. O 
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CHESDIV progresses in its role of 
ocean engineering and construction 


ably raises several questions. 

What is it? Why and how is 
the Naval Facilities Engineering Com- 
mand (NAVFAC) involved? The pur- 
pose of this article is to help identify 
ocean engineering problems and to tell 
you where to go for help. 

Ocean engineering is the applica- 
tion of classical engineering disciplines 
in the ocean environment. All the 
theories, equations and formulas of 
civil, mechanical, and other engineer- 
ing disciplines are identical whether 
they are applied on land or inthe ocean. 
Application of those principles in the 
dynamic ocean environment is the key 
challenge of ocean engineering. Con- 
struction in the offshore environment 
is equally challenging. Here again, the 
principles are similar but the tools and 
techniques are quite different. 

The major difference between ocean 
engineering and construction projects 
and their terrestrial counterparts is the 
element of risk. There are certainly 
high-risk terrestrial facilities, but most 
are relatively low risk. Most ocean 
facilities projects are high-risk, high- 
tech projects. Risk assessment be- 
comes a significant factor in the design, 
construction, and acquisition process. 
Failure to adequately address and as- 
sess risk can turn an ocean construc- 
tion project into a very expensive sal- 
vage project. Unfortunately, there are 
many examples. 

The Navy owns and operates a 
number of offshore platforms and un- 
dersea cables, pipelines, moorings, and 
sensors. The NAVFAC mission for 
these ocean facilities is identical to that 
for terrestrial facilities. NAVFAC exe- 
cutes its mission for planning, acquir- 
ing, and supporting the activities and 
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By CDR A. M. PARISI, CEC, USN 
P.E., Va. 


Head, Ocean Engineering and Construction 


Project Office 
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Washington, D.C. 





claimants in the maintenance of ocean 
facilities through the Chesapeake Divi- 
sion (CHESDIV). 

In addition to its normal geographic 
mission, CHESDIV has worldwide re- 
sponsibility for ocean facilities. The 
Ocean Engineering and Construction 
Project Office (FPO-1), a CHESDIV 
department, hasa staff of approximate- 
ly 65 civilian and military personnel 
with specialized education, knowledge, 
and experience in the design, construc- 
tion, maintenance, and repair of ocean 
facilities. 

Many are engineers with undergrad- 
uate and advanced degrees in ocean 
engineering, and there are a number of 
technicians and marine specialists with 
a tremendous amount of experience 
working in the ocean. Some are also 
Navy-qualified divers. There are also 
important support personnel (secreta- 
ries, contract specialists, analysts, etc.) 
without whom an organization could 
not function. 

In addition to its ocean engineering 
mission FPO-1 designs, constructs, and 


Travis Air Force 
Base hyper- 
baric medical 
treatment 
facility under 
construction. 
The sphere is 
23 feet in 
diameter. 


provides maintenance support of shore- 
based hyperbaric facilities. These fa- 
cilities are used in support of diver 
training, treatment of diving-related ill- 
nesses, and medical treatment of non- 
diving illnesses. Projects range from 
standard diver recompression cham- 
bers to sophisticated and complex satu- 
ration diving systems. 

Current examples include recom- 
pression chambers at Kaneohe, Ha- 
waii; Roosevelt Roads, Puerto Rico, 
and Macrihanish, Scotland; an escape 
training facility at Groton, Conn.; and 
facilities to support swimmer delivery 
vehicle training and maintenance for 
the special warfare community. 

There has been a growing use of 
hyperbaric facilities for treatment of a 
variety of nondiving illnesses such as 
gas gangrene, carbon monoxide poi- 
soning and burns. There are docu- 
mented cases where hyperbaric medi- 
cal treatment has produced remark- 
able results. A large hyperbaric medi- 
cal treatment facility is currently under 
construction at Travis Air Force Base, 
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Calif., as part of the hospital replace- 
ment project. The officer in charge of 
construction at Travis designed and is 
constructing the hospital, and CHES- 
DIV is the agent for the $10 million 
hyperbaric facility. 

Adequate maintenance of hyperbar- 
ic facilities is critical and often local 
activities do not have the necessary 
expertise. FPO-1 provides the facili- 
ties management support in much the 
same way as any field division 09B. For 
some facilities, major overhauls simi- 
lar to ship overhauls are programmed 
and executed. Such is the case at the 
Naval Diving and Salvage Training 
Center, Panama City, Fla., where FPO- 
1 is completing the second regular 
overhaul of the Center’s hyperbaric fa- 
cilities. Testing all systems to ensure 
the facility operates as originally de- 
signed is one major objective of these 
projects. Repairs are made to correct 
deficiencies thereby reducing the main- 
tenance and downtime and maximizing 
training availability. 

CHESDIV FPO-1 designs and in- 
stalls specialized moorings and man- 
ages the NAVFAC Fleet Mooring Main- 
tenance Program. The Fleet Mooring 
Maintenance Program integrates and 
coordinates a global effort for the in- 
spection, maintenance, overhaul, and 
installation of moorings and provides 
criteria to accomplish this work. 








In addition to its normal 
geographic mission, 
CHESDIV has worldwide 
responsibility for ocean 
facilities. 








Many moorings are used on a tem- 
porary basis and standard designs are 
available in the Mooring Design Man- 
ual (DM-26). When a specialized de- 
sign is required, such as a mooring 
which must survive during a hurricane 
or typhoon or the bottom conditions 
prevent the use of conventional an- 
chors, FPO-1’s unique design and in- 
stallation expertise is necessary. 

For example, when cost estimates 
for conventional solutions to berthing a 
training ship next to a pier far exceed- 
ed the project budget, FPO-1 was asked 
to assist. Because the ship had an ac- 
tive nuclear power plant but could not 
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Submarine approaches CHESDIV-installed mooring in St. Croix 


U.S. Virgin Islands. 


get underway, the design requirements 
were extremely stringent. FPO-1 de- 
signed a mooring that met all the re- 
quirements and could be built within 
the available funds. 

At some sites the bottom consists of 
hard material, such as coral, that pre- 
vents the use of drag-type anchors. In 
such cases, propellant embedment an- 
chors (PEAs) are used. PEAs use a 
propellant charge to push an anchor 
deep within the seafloor. FPO-1 main- 
tains the special expertise and equip- 
ment for preparing and installing PEAs. 

FPO-1 has developed upgraded 
moorings with innovations like higher 
grade chain, replaceable chain-link zinc 
anodes for cathodic protection and foam 
buoys. These improvements increase 
the design life of a mooring from 5 to 15 
years. Together with new high-effi- 
ciency anchors developed by the Naval 
Civil Engineering Laboratory, the up- 
graded moorings are a vast improve- 
ment over existing ones. 

The Navy operates a variety of under- 
water ranges--instrumented areas of 
the seafloor--for airborne, surface, and 
subsurface training and testing. FPO- 
1 plays a vital role in the planning, 
design, installation, and repair services 
that are required to establish and main- 
tain these ranges. There are two major 
types of ranges: acoustic and magnetic. 

Acoustic ranges consist of arrays of 
hydrophones which transmit data, via 
cables, to shore-based processing 
equipment. Ships, submarines, weap- 
ons, and simulated targets are tracked 
in real time during antisubmarine war- 
fare (ASW) exercises on training ran- 
ges. This type of training is vital to 
ASW readiness. 


Other ranges measure the noise gen- 
erated by these vessels. This data is 
used to design quieter vessels to mini- 
mize the risk of detection and for 
weapons development. FPO-1 has 
installed and repaired acoustic ranges 
in St. Croix, Southern California, the 
Bahamas, and Hawaii. 

Magnetic, or degaussing, ranges are 
used to measure the distortion of the 
earth’s magnetic field caused by ships 
and submarines. This distortion is re- 
ferred to as the magnetic signature of 
the vessel. The signature is critical if 
the ship is to avoid magnetic homing 
mines and torpedoes or, in the case of 
submarines, detection. 

A degaussing range consists of a 
row of sensors in a channel over which 
a vessel passes to measure its signa- 
ture. If the magnetic signature be- 
comes too large, it is decreased using 
on-board electronic equipment. 

If the signature is larger than the on- 
board equipment can handle or the 
vessel has no equipment, it must be 
treated in a deperming facility. To ac- 
complish this, the vessel is wrapped in 
large electrical conductors which are 
energized to decrease the vessel’s signa- 
ture. 

CHESDIV FPO-1 performs a vari- 
ety of tasks to ensure that the sensors 
and cables for all types of ranges are 
properly designed and installed. FPO- 
1 has pioneered techniques of ocean 
construction involving the placement 
of these sensors on the seafloor within 
precise bands of tolerance. 

FPO-1 also designs, installs, stabi- 
lizes, and protects other near-shore 
and deep-sea cables for power, com- 
munication, and data transmission. 
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FPO-1 is currently planning for the 
design, procurement, and installation 
of a fiber optic communication cable 
from Okinawa to Sasebo, Japan, to 
Korea. This 700-mile cable will dra- 
matically improve defense communi- 
cations in that part of the world. 

The Navy has over 1,800 waterfront 
facilities at over 160 activities through- 
out the world. There are over 100 miles 
of berthing space at piers and wharves. 
In addition, bulkheads and quay walls 
total over 140 miles in length. The wa- 
terfront facilities inspection program, 
conducted by CHESDIV, provides for 
periodic underwater inspections of these 
facilities to assess the integrity of the 
structures, make recommendation for 
maintenance and repair, and provide 
cost estimates for maintenance and re- 
pair. 

The program is part of the NAV- 
FAC Specialized Inspection Program 
and its main objectives are to supple- 
ment the normal facilities inspection 
conducted by activities and inspect all 
Navy waterfront facilities. During the 
first eight years of the program (Fiscal 
Years 1980 through 1987) 46 percent of 
the Navy’s facilities were inspected at 
least once and many have had subse- 
quent inspections. CHESDIV also per- 
forms underwater quality assurance in- 
spections for new construction and 
repairs of waterfront facilities. 

CHESDIV FPO-1 designs, analyzes, 
installs, and repairs a variety of ocean 
structures, including off-shore towers. 
These towers are used to support equip- 
ment for tactical aircrew combat train- 
ing systems (TACTS), a vital part of 
fighter pilot training for the Navy, Ma- 
rine Corps, and Air Force. The Navy 


ey. * | 
Three hundred-fifty ton deck sec- 
tion of Charleston tactical aircrew 
combat training system (CTACTS) 
being lifted for placement. 
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Ocean construction platform SEACON. 


has one operational offshore TACTS 
range off Kitty Hawk, N.C. 

FPO-1 is currently repairing hurri- 
cane damage to the towers and plan- 
ning for the expansion of that range. 
Towers for the Charleston TACTS were 
recently constructed and that range is 
scheduled to become operational in 
1989 upon installation of associated 
electronic equipment by the Naval Air 
Systems Command. 

Underwater pipelines for POL, wa- 
ter, and sewage represent another area 
of FPO-1’s expertise. FPO-1 has de- 
veloped and installed unique designs 
such as flexible pipelines to ease in- 
stallation and reduce cost. The capa- 
bility to design, construct, inspect, and 
repair underwater pipelines of all types 
exists within FPO-1. 

CHESDIV executes the wide range 
of ocean and hyperbaric projects in a 
number of different ways. Because of 
the high-risk, high-tech nature of this 
work, negotiated contracts are the pre- 
ferred acquisition method. In some 
cases, the two fleet Underwater Con- 
struction Teams (UCT ONE at Little 
Creek, Va., and UCT TWO at Port 
Hueneme, Calif.) perform the work. 

On the recent installation of the un- 
derwater range in Southern California, 
people from UCT TWO, Naval Mobile 
Construction Battalion SEVENTY- 
FOUR, several contractors, other Navy 
activities, and FPO-1 made up the con- 
struction force. FPO-1 has successfully 
managed many projects involving mul- 
tiple construction organizations. 

CHESDIV maintains an inventory 


of specialized ocean construction 
equipment. The Ocean Construction 
Equipment Inventory (OCE]I) includes 
such items as cranes, winches, naviga- 
tion systems, electronic test equipment, 
cable-handling machinery, specialized 
diver tools, and the Ocean Construc- 
tion Platform SEACON. The OCEI is 
based at Portsmouth, Va. Items of the 
OCEI are available for use by other or- 
ganizations through formal loan agree- 
ments. 

SEACON is a seagoing vessel 260 
feet long with a beam of 48 feet. It 
accommodates up to 50 people. SEA- 
CON is specially configured for ocean 
work and has dynamic positioning ca- 
pability, sophisticated navigation sys- 
tems, center well, and on-board cranes. 
It is capable of conducting sustained, 
at-sea operations for a variety of tasks. 

NAVFAC ocean engineering and 
construction is exciting and challeng- 
ing. Many projects require the use of 
the latest state of the art analysis, equip- 
ment fabrication, and construction 
techniques. But the most important 
part is that these projects provide direct 
support to the fleet, and that is what 
we’re all here for. The Navy has an in- 
vestment of well over $10 billion in 
ocean, hyperbaric, and waterfront fa- 
cilities. CHESDIV can help with plan- 
ning, design, construction, repair, main- 
tenance, and inspection of those facili- 
ties but only if someone asks for help. 
If you have a problem or question in 
any of the areas described, contact 
CHESDIV FPO-1 at Autovon 288-5365 
or (202) 433-5365. O 


NAVY CIVIL ENGINEER 





instructor in the spotlight 


SW1 Thomas W. Kaylor, USN 
20th Naval Construction Regiment 
Naval Construction Battalion Center 
Gulfport, Miss. 


= Officer First Class Thomas Kaylor joined the 20th 


Naval Construction Regiment (NCR) on 
April 25, 1985, as the phase director for war 
damage repair. His specialty is the instruc- 
tion of homeported Naval Mobile Construc- 
tion Battalions in the various forms of rapid 
runway repair. 

The steelworker is a native of Fairfax, Va., 
and joined the Navy in 1979. After complet- 
ing boot camp and “A” school, he served at 
Naval Weapons Storage Facility, Boardman, 
Ore., and then with Naval Mobile Construc- 
tion Battalion 74. 


Kaylor has helped develop lesson guides 
and instructional programs for several repair 
methods including fiberglass reinforced 
paneling; precast concrete panels; rapid-set 
Portland cement, concrete, and AM-2 mat- 
ting. 

He was a major contributor to the first 
Navy rapid runway repair conference held 
recently in Gulfport. Specifically he coordi- 
nated a demonstration of RSPC to patch a 
35-foot simulated crater. 

Petty Officer Kaylor and his wife, Connie, 
reside in Gulfport with their two-year-old 
son, Matthew. 


The 20th Naval Construction Regiment was recommis- 


sioned April 17, 1966, at the Naval Construc- 
tion Battalion Center, Gulfport, nearly two 
decades after its origin in World War II. The 
Regiment was re-established to support the 
build-up of the Naval Construction Force 
incidental to the United States’ involvement 
in Vietnam. 

The mission of the 20th NCR is to support 
and exercise operational control over Naval 
Mobile Construction Battalions 1, 7, 62, 74, 
and 133, homeported at Gulfport. This regi- 
mental support includes providing military 
training and coordinating special Seabee and 
technical training to assist the battalions in 
becoming completely self-sufficient units 
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capable of deploying and accomplishing a 
mission anywhere in the world. The 20th 
NCR receives, processes, and trains new 
personnel in transit to battalions deployed 
away from homeport and receives personnel 
from the battalions for processing for release 
from active duty or reassignment to new duty 
stations. 


Another part of the 20th NCR’s mission is 
the training support of the Reserve Naval 
Construction Force. Eight Reserve Naval 
Construction Regiments and 17 Reserve 
Naval Mobile Construction Battalions train 
annually at CBC Gulfport or elsewhere with- 
in the continental United States. These units 
get the same technical and military training as 
the active battalions. 

Civic Action Teams, sometimes called “the 
Navy’s Peace Corps,” are 13-man teams 
made up of highly skilled battalion personnel 
who are assigned to the 20th NCR to be 
cross-trained to function as a completely 
independent specialized construction unit. 
The teams are deployed to remote areas to 
accomplish construction tasks while teaching 
construction skills to the local people. By 
building, teaching, and making friends, Civic 
Action Teams are one of America’s most 
important assets overseas. 


By MARY KAY GOMINGER 
Public Affairs Office 
Naval Construction Battalion Center 
Gulfport, Miss. 





Mobile ‘fast’ labs support 
Navy medical research programs 


Vestibular unit 
is delivered to 
Naval Air Station 
Pensacola, Fla. 
(All photos by 

B. Barrett 


NAMRL) 


By LT ANTHONY J. COX, CEC, USNR 


E.LT., S.C. 


Instructor, Facilities Management Division 
Naval School, Civil Engineer Corps Officers 


Port Hueneme, Calif. 


he morning of the final inspection had ar- 
rived at last. The assistant resident officer 
in charge of construction (AROICC) and 
the construction representative “walked” the job 
site with the customer and contractor, checking 
contract completion. The walls were up, the air 
conditioning and plumbing were in, the power 
and lights all worked, the carpet was laid, and all 
the finish work was in place. Satisfied that the 
construction was complete, everyone filed out- 
side. The doors were closed and locked, and as 
the customer stood admiring his new facility, 
away it went down the road at 55 miles per hour! 
Actually, the customer was quite pleased to 
see this. The “customer” was the Naval Aero- 
space Medical Research Laboratory (NAMRL) 
at the Naval Air Station, Pensacola, Florida. 
The officer in charge of construction (OICC) 
Pensacola had just delivered the last of three 
Mobile Field Laboratories--specially construct- 
ed commercial van semi-trailers to be used as 
Mobile Medical Research Laboratories. The 
delivery date marked the culmination of a fast- 
track mission development plan for NAMRL. 


Aviation Medical Research Mission 


The Mobile Field Laboratories (MFLs) will 
provide data-gathering capability for two research 
programs. The original program for which the 








MFL concept was developed was the Naval Avia- 
tion Selection Standards Program. Physiological 
and cognitive performance such as balance, ori- 
entation, hearing, reaction time, and cardiopul- 
monary fitness are important capabilities for pi- 
lot and flight officers operating today’s compli- 
cated aircraft. 

The pilot must perceive and react to a myriad 
of situations during flight, and every aspect of 
performance is critical. “From observations of 
pilot performance in the field, we can theorize 
causes or factors which help make up this per- 
formance,” explained Dr. James D. Grissett, 
Head of the NAMRL Medical Sciences Depart- 
ment. 

“Our objective is to correlate these observa- 
tions with data obtained through various labora- 
tory test batteries. The MFL provides us with a 
means to run these tests on subjects right out at 
the airfield during a normal day of flight opera- 
tions. This yields more accurate results while 
minimizing interruptions to squadron flight op- 
erations. The results obtained will lead to more 
accurate, measurable performance indicators 
which should help the flight surgeon make a 
judgement on the Naval Aviator’s physical readi- 
ness for flight.” 


Chemical Warfare Effects 


The second program is a tri-service effort, 
jointly sponsored by the Army, Navy, and Air 
Force. Interested in combating the deadly threat 
of chemical warfare, the military has developed 
“pretreatment” drugs to reduce the effects of 
chemical warfare agents on our forces. Pre- 
treatment drugs, however, may have minor phys- 
iological side effects which could affect troop 
performance of various field operations. 

According to Dr. Grissett, “Using the same 
scientific approach as the Aviation Standards 
Program, we can obtain data which can be corre- 
lated with observed performance in the field. 
The MFL can be brought out to the field and set 
up during a military operational exercise. 
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“The subjects are then given the pretreatment 
drugs and their performance is measured on the 
test batteries and then again on a particular 
operational exercise task. Our comparison will 
allow the development of criteria to predict the 
effects of the drugs on different operational tasks. 
The results we obtain will allow unit command- 
ers to revise their time and performance esti- 
mates during mission planning to allow for ef- 
fects of the drugs on their operations.” 


Construction 


Although the dual research mission of the 
MFLs is important, available program funding 
was extremely limited. Because of the amounts 
involved and time limitations on expected funds, 
NAMRL requested the services of the Navy 
Public Works Center (PWC), Pensacola. 


Although this type of acquisition is normally 
handled by other types of procurement, it was 
decided that acquisition would be by formally 
advertised construction contract, under the PWC 
commanding officer’s delegated authority as the 
OICC Pensacola. 

The MFLs were designed as standard-type 
van semi-trailers, but were specially constructed 
to Navy weight and dimension requirements. In 
order to transport without special permits, how- 
ever, these requirements could not exceed Depart- 
ment of Transportation (DOT) specifications. 

Three different units were required--one for 
vestibular (the area of the inner ear dealing with 
balance and orientation) testing, one for acousti- 
cal and psychological testing, and one for cardio- 
pulmonary and metabolic stress testing. 

NAMRL had previously retrofit two trailers 
as vision testing units, but the new testing labs re- 
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Preliminary Mobile Fast Laboratory unit floor plans. 
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Construction 
testing included 
measuring 
sound attentua- 
tion of an oper- 
ating jet engine. 


Deployed 
Mobile Field 
Laboratory, 
showing dual 
system genera- 
tors. 


quired delicate instrumentation and a controlled 
environment. Since an airfield apron or a battle- 
field can be a noisy place, each unit was insulat- 
ed with sound-dampening foam, then lined with 
four- to eight-inch thickness of acoustical panel- 
ing, similar to that found in a sound booth. 

The heavy heat load due to hot airfield loca- 
tions and operation of large computers is handled 
by ducted central air-conditioning units and a 
natural reflectorized aluminum trailer skin. Each 
unit is self-contained, with power provided by 
two 15-kilowatt diesel generators and trans- 
formers--one for power, lighting, and air condi- 
tioning, and the other a regulated power source 
for computers and equipment. 











A water supply system and wastewater collec- 
tion system are also installed, complete with hot 
water, shower, and head facilities. Once it arrives 
at a testing site, each trailer can be precisely 
leveled with four independently operating built- 
in jacks, the generators and stair landing sets can 
be removed from storage beneath the trailer, and 
everything set up within 30 minutes, ready for 
operation. Design dimensions even allow trans- 
portation aboard C-5 aircraft to anywhere in the 
world! 

With funds exhausted after contract award, 
there were no follow-on consultation services 
available from the design architect-engineer. This 
posed a special challenge for the OICC Pensa- 
cola not experienced in construction of trans- 
portation equipment. 

During construction at the contractor’s plant, 
numerous field problems and an intense contrac- 
tor submittal review process were handled 
successfully by the “building team,” consisting of 
the Navy PWC engineering department, the project 
manager, and the OICC construction repre- 
sentative. 

The research staff at the Naval Aerospace 
Medical Research Laboratory who were tasked 
with operation of the completed labs also pro- 
vided vital input to the team approach, enabling 
the OICC to tailor the finished product to meet 
their requirements. 

Once construction was completed, the units 
were subjected to detailed testing. Road testing 
consisted of rough terrain travel, tracking ability 
at highway speeds, and safe emergency stops 
from 55 miles per hour, with no observable 
damage to exterior or interior components. Each 
unit was then parked 25 yards away from a jet 
engine test cell operating at full capacity and 
acoustical levels were measured inside the unit. 
All was quiet! 

Finally, a complete power and operational 
system checkout was performed by the contract- 
or and complete mobilization and demobiliza- 
tion procedures observed. The units were deli- 
vered in March 1987 and, as of this writing, instal- 
lation of testing instruments was nearing com- 
pletion. 

The completed NAMRL Mobile Field 
Laboratory “Convoy” gives the Navy the oppor- 
tunity to conduct sophisticated performance re- 
search right where the action is, and NAMRL 
Pensacola is now home to three of the US. 
Navy’s fastest laboratories! 


NAMRL’s Mobile Field 

Laboratory “Convoy,” in- 

cluding two previously 

retrofit vision testing units. o 
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Do contractors have the right to finish early? 





By LCDR STEVEN B. HINCHMAN, CEC, USN 
PE, Calif. 





Throughout NAVFAC, it is 
agreed that contractors have the 
right to finish firm fixed priced con- 
struction contracts early. However, 
many resident officers in charge of 
construction (ROICC) offices re- 
quire contractors to submit con- 
struction schedules which show an 
anticipated completion date coincid- 
ing exactly with the contract comple- 
tion date. This is required regard- 
less of how reasonable, logical, feasi- 
ble, and attainable the contractor’s 
original proposed early completion 
schedule might be. This is done 
because it eliminates exposure to ex- 
tended overhead claims for govern- 
ment-caused delays for the period of 
time between the contractor’s early 
scheduled completion and the com- 
pletion date established by the terms 
of the basic contract. 

This line of reasoning is absolute- 
ly incorrect. The Federal Courts and 
the Armed Services Board of 
Contract Appeals consistently rule 
in favor of contractors in these 
cases. 


In 1963, the United States Court 
of Claims, in Metropolitan Paving 
Company vs. United States, first 
addressed the question of whether 
the contractor can recover damages 
when the delay had not extended the 
contract performance beyond the 
specified contract time. The court 
noted, that although the government 
did not have an obligation to aid the 
contractor to finish early, hindering 
or preventing an early completion 
could create liability. Interestingly, 
the Court went further by stating 
that it made little difference whether 
the parties contemplated an early 
completion, or even whether the 
contractor contemplated an early 
completion. 
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The Armed Services Board of 
Contract Appeals has heard many 
cases involving early completion de- 
lay claims. In the 1977 ASBCA case 
called Sydney Construction Com- 
pany, the Board allowed for recov- 
ery of an early completion claim. 
The contractor proved to the 
Board’s satisfaction that the work 
could have been completed earlier 
than it actually was, but for the gov- 
ernment’s delay. In this case, al- 
though the actual completion date 
occurred 35 days earlier than the 
contract completion date, the Board 
awarded the contractor 75 days of 
delay damages for the period of time 
the contractor was delayed by acts of 
the government. 


In a 1979 ASBCA case involving 
Owen L. Schwan Construction Com- 
pany, the contractor was allowed to 
recover costs associated with delay 
caused by the government, despite 
the fact that he finished 70 days be- 
fore the date specified in the con- 
tract. In this decision, the Board es- 
tablished the basic test for a con- 
tractor’s early finished claim. They 
are: 


1. The contractor must com- 
municate to the government an in- 
tention to complete early. 


2. The initial schedule indicating 
an early finish must be feasible and 
attainable. 


3. Government actions or inac- 
tions must prevent the contractor 
from completing early. 


In a following ASBCA decision, 
Dynal Associates, the Board noted 
that the government does not have 
to be aware of the contractor’s plan 
for early completion, but only 
whether the early completion 





schedule was attainable. 


Also, in a 1982 ASBCA case in- 
volving BECO Corporation, the 
Board again upheld the contractor’s 
delay claim, even though the con- 
tractor completed its within the ori- 
ginal contract period. 


These cases clearly indicate that 
the United States Claims Court and 
the Armed Services Board of Con- 
tract Appeals, the two sources to 
which a contractor can appeal a con- 
tracting officer’s final decision, rec- 
ognize the contractor’s right to re- 
cover delay costs measured from the 
contractor’s early finish date, given 
the existence of a realistic schedule 
for completion. 


The contractor must, however, be 
able to establish that the early finish 
schedule was not fabricated after the 
fact only to support the contractor’s 
early completion allegations. The 
bottom line to all of this is that if the 
government causes a contractor to 
remain on site longer than he would 
have been but for the government- 
caused delays and the contractor in- 
curs extra cost for being there long- 
er, then we pay. 


It does not matter where in the 
construction schedule that these 
government-caused delays occur, 
whether it’s before contract comple- 
tion date, at contract completion 
date, or after contract completion 
date. 


When we force a contractor to 
submit to us a schedule which shows 
his or her planned completion to co- 
incide with the actual contract com- 
pletion date specified in the terms of 
the contract, it does nothing to dimi- 
nish our exposure to extended over- 
head. 0 
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Obtaining quality 


service through 


facilities support contracts 


By BARBARA S. McCOY 


Director, Facilities Support Contracts Department 


FF cilities support contracts (FSCs) 
are cortracts through which the 

Naval Facilities Engineering Command 
(NAVFAC) accomplishes the repair 
or maintenance of real property facil- 
ities, vehicles, or equipment, and/or 
performance of required services for 
the preservation of facilities. FSCs are 
an extension of the activity’s in-house 
capability; when resultant of an OMB 
Circular A-76 Commercial Activities 
Study they replace the in-house work 
force. 

FSCs are enjoying a rapid growth 
within NAVFAC. In Fiscal Year (FY) 
1980, the dollar volume of FSCs was 
approximately $200 million; in FY 1986, 
$725 million; and it is projected that by 
FY 1990 there will be approximately $1 
billion invested in FSCs. 

The two types of FSCs are service 
(i.e., janitorial, grounds maintenance, 
geothermal power development, com- 
puter-aided design), and construction 
(i.c., painting, paving, dredging, street 
repair). FSC construction is distin- 
guished from pure construction by two 
characteristics: (1) the contract must 
be “indefinite delivery” in type, and (2) 
the requirement must be recurring in 
nature. These two types of contracts, 
FSCservice and FSC construction, may 
be issued as stand-alone contracts, or 
may be combined into a single contract 
in certain circumstances and with ap- 
propriate approval. 

The rapid growth of FSCs can be 
directly compared to the rapid growth 
in the service world. Airlines, car rentals, 
grounds service, equipment leasing/ 
repair, janitorial services, and profes- 
sional services illustrate the industry's 
concern for the quality and timeliness 
of the services received. How many of 
us have arrived on time at an airport 
only to be told that the flight has been 
delayed or even cancelled? How many 
of us have purchased a new automobile 
under the impression that we have 
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Port Hueneme, Calif. 


purchased a quality product, only to re- 
turn it numerous times to the shop ex- 
ercising the warranty? 

Historically speaking, the biggest 
problem in FSCs has been receiving 
quality services. The facility support 
service contracts include a “schedule 
of deductions” which is a bilateral 
agreement of monies to be deducted 
from the contractor’s invoice for unsat- 
isfactory service and/or services not 
received. This satisfies the need for not 
paying for services not received, how- 
ever, it does not solve the problem of 
receiving the service or receiving sat- 
isfactory service. NAVFAC’s willing- 
ness to attempt various methods to ob- 
tain quality services began with the 
fixed price incentive fee (FPIF) con- 
tract which motivated the contractor to 
reduce costs. Although this type of 
contract did result in reduced costs, it 
did not provide the receipt of quality 
services. 

NAVFAC needed a type of contract 
which would motivate contractors to- 
ward quality service. The FPIF con- 
tracts, which are generally used for 
large multi-function base operating 
support services, are being replaced by 
the fixed price award fee (FPAF) con- 
tract, which motivates quality, timeli- 











Services not received. 


ness, cost efficiency, and cooperation 
from the contractor. 

The methodology of the award fee is 
set forth in the contract. The total 
amount available for the award fee is 
stated, as well as the fact that it will be 
awarded quarterly based upon per- 
formance exhibited the previous quar- 
ter. The award fee determination is 
not subject to the “disputes” clause. 
The maximum amount available of any 
evaluation period is one-fourth of the 
total annual award fee, and any amount 
not awarded in an evaluation period 
will not be carried over to the next 
quarter. 

The performance criteria and 
weighting are also stated in the con- 
tract; i.e., quality of work, contractor 
response to service calls, timely com- 
pletion, required reports, cost control 
of subcontracted work, and cooperation 
and ingenuity. With the inclusion of 
“cooperation and ingenuity” as a per- 
formance criteria, the all-too-often ad- 
versarial relationship between the con- 
tractor and the government is essen- 
tially eliminated. 

Naval Air Station (NAS) Whiting 
Field, Fla., is administering a FPAF 
multi-function contract. The award fee 
available for each evaluation period is 





erst 


Unsatisfactory service. 
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$75,000. In the award fee periods, the 
contractor earned 90 percent of the 
award fee for one period, 95 percent 
for two periods, and 100 percent for 
three periods. A comparison was per- 
formed of the previous FPIF contract 
and the current FPAF contract. A 
$400,000 savings was realized for the 
first year of the contract, and a savings 
of $375,500 the first option year. In 
addition to the savings, NAVFAC is re- 
ceiving quality service. There are pre- 
sently 10 FPAF contracts in existence 
within NAVFAC. 

In order to illustrate NAVFAC’s 
commitment to receiving quality serv- 
ice, Random Sampling Extrapolated 
Deductions V3.1 (RSED) is currently 
being utilized as a method of surveil- 
lance available to any activity. This sur- 
veillance method is based on statistical 
theory. RSED is best suited for large 
populations which are homogenous in 
nature. 

RSED V3.1 can be effective only if 
the following key elements are applied: 


1. Population must be realistic. The 
population is the number of expected 
occurrences of work to be inspected 
over a given amount of time, normally 
one month. 


2. The size of the sample is deter- 
mined from the tables in the RSED 
V3.1 manual. The sample is the num- 
ber of work occurrences from the pop- 
ulation that will be inspected. 

3. The sample is selected by a ran- 
dom process whereby each work oc- 
currence has an equal chance for se- 
lection. 

4. Onceestablished, the evaluation 
schedule must be followed during the 
surveillance period. 

5. Observed defects and/or defi- 
ciencies outside of the sample cannot 
be combined with data for random 
sampling. 

The following example will be the 
contract requirement for one month of 
service calls: 

a. Population 
b. Sample 
c. Defects/ 
deficiencies 59 
d. Observed defect 
rare (ODR, B/C) 10.00% 
. Adjustment factor 
(from RSED V3.1 
Manual) 
. Deductible defect 
rate (D-E) 


2,000 
570 


1.44% 


8.56% 


g- Extrapolated 
defects (F xA) 171 


By utilizing the RSED method, the 
number of defects to be deducted from 
the contractor’s invoice is 171 instead 
of the 59 observed defects identified in 
the sample. 

The use of RSED V3.1 must be 
stated in the contract. It is recommend- 
ed that a pre-bid conference be held to 
ensure that all bidders fully understand 
the mechanics of RSED. 

NAS Whiting Field also implement- 
ed RSED into its custodial contract. 
The total amount of deductions taken 
for the first year of the contract was 
$11,178 with $8,770 taken during the 
first four months. The total amount of 
deductions taking during the eight 
months ofthe current option year totals 
only $1,090. Needless to say, RSED is 
accomplishing NA VFAC’s goal of high- 
er quality and lower deductions. 

The introduction of RSED V3.1 asa 
method of surveillance coupled with 
the initiation of FPAF contracts is a 
positive statement from NAVFAC. The 
receipt of services and the quality of 
those services is a genuine area of con- 
cern to all who are involved with facil- 
ity support contracts. 0 


Solutions for NAVFAC transportation system’s 
compliance with Public Law 99-272 





By Thomas E. Hale, 
Arza D. Patterson, 
and 
Robert E. Smith 
Auotmotive Transportation Specialists 
Transportation Equipment Management Center 
Pacific Division 

Naval Facilities Engineering Command 

Pearl Harbor, Hawaii 


A brainstorming session by Navy automotive transpor- 
tation specialists at Pearl Harbor resulted in ideas which 
should allow more efficient handling of transportation 
operations throughout the Naval Facilities Engineering 
Command (NAVFAC). The session came about after the 
passage of Public Law 99-272 which directed the govern- 
ment to reduce its motor vehicle life cycle costs by $150 
million by Fiscal Year 1988. 


Collecting data and reporting compliance is to be ac- 
complished by the General Services Administration (GSA). 
Since GSA reporting only includes Civil Engineering Sup- 
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port Equipment (CESE) automotive vehicles (groups A 
through N), the cost reduction requirement does not apply 
to special purpose vehicles, cranes, and construction equip- 
ment (groups O, P, and Q through Z). 

The law further provides that the savings must be ac- 
complished in the areas of acquisition, maintenance, leas- 
ing, operation, and disposal via the use of General Services 
Administration (GSA) interagency Fleet Management Sys- 
tem (IFMS), private contractor, or any other method which 
is less costly to the government. 


Recognizing the implications of Public Law 99-272 a 
brainstorming session was initiated in October 1987. Con- 
ceptually, changes were made to the existing NAVFAC 
transportation system that would allow NAVFAC to suc- 
cessfully compete with both GSA and private contractors. 

NAVFAC must be open to alternatives, it is in that con- 
text that the results are presented of conceptual planning 
about possible routes NAVFAC can take. No doubt there 
are other solutions that may be just as feasible as those 
found. Offered are solutions and the rationale behind 
them. 








Due to its unique organizational structure relative to its 
sister military services within the Department of Defense, 
the U.S. Navy’s “transportation” functions are fragmented. 
The traffic management function is located in the Naval 
Supply Systems Command.-: The personnel movement 
function is located in the personnel support divisions. The 
motor vehicle fleet management function, including heavy 
equipment but excluding material-handling equipment 
(MHEB), is located in NAVFAC. MHE is managed by the 
Naval Supply Systems Command, but is usually maintained 
by NAVFAC transportation shops. 

Further fragmentation, by involving GSA, would be 
neither logical nor cost effective. All CONUS and Hawaii 
Navy Public Works Center (PWC) transportation depart- 
ments have successfully completed commercial activities 
reviews, proving that NAVFAC can provide quality trans- 

ion services at a lower cost than private contractors. 

From the data provided, it appears that PWCs currently 
lower vehicle rental rates for government-owned 
vehicles than GSA within comparable geographic regions. 

Even if maintenance, fuel, vehicle disposal, and Civil 
Engineer Support Office’s (CESO’s) role in automotive 
vehicle acquisition were turned over to GSA, the Navy must 
continue operations for approximately half the CESE fleet. 
GSA does not provide special purpose/heavy equipment 
support (groups O, P, and through Q through Z). 





Even if maintenance, fuel, vehicle 
disposal, and Civil Engineer Support 


Office’s role in automotive vehicle acqui- 
sition were turned over to GSA, the Navy 
must continue operations for approxi- 
mately half the CESE fleet. 





This potential dichotomy would not be less costly for the 
government since Navy rental rates are, or can be, reduced 
below GSA; and in the event of a split function, the trans- 
portation overhead would be spread over a smaller base of 
direct labor. 

Since Public Law 99-272 makes provision for “any other 
method which is less costly to the government,” the logical 
solution for the Navy is to modify the existing system to gain 
vehicle replacement benefits of Navy Industrial Fund (NIF) 
operation for appropriated fund activities. Because of the 
following factors, the Navy is at a distinct disadvantage vis- 
a-vis GSA. 

The first major problem is the high maintenance costs 
for CESE-owned and maintained equipment by Navy ap- 
propriated fund activities due to: 


@ The majority of the Navy’s vehicle /equipment fleet is 
over-age. 

@ Much ofthe mileage/hours exceed CESE life expect- 
ancy. 

@ The resource sponsor does not provide sufficient 


Other Procurement, Navy (OPN) funds for timely CESE 
replacement. 


@ Lead time for acquisition through the system is three 
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years or more, versus one to two years for NIF. 


@ Congressional constraints have caused a curtailment 
of vehicle leasing to replace old, high maintenance CESE. 
This has happened because leasing is more expensive than 
purchasing, although not necessarily more expensive than 
continuing to maintain high mileage or over-age equip- 
ment. 


The second major problem is that the Navy’s total capi- 
tal costs for CESE acquisition is higher than GSA’s costs 
because: 


@ The Navy does not receive resale funds from dispos- 
al of used vehicles to apply to new CESE acquisition. 


@ The Navy does not purchase normal optional equip- 
ment that contributes to higher resale value. 


@ Due to the extended age and deferred maintenance, 
most CESE is in poor condition when disposed of, which 
limits resale value. 


We concluded that the following changes in the system 
must be adopted if we are to remain competitive: 


@ Vehicles should be purchased with NIF funds which 
allow rental rates paid from O&M funds to finance CESE 
acquisition. 

@ To promote timely fulfillment of uew requirements 
and subsequent replacement, vehicle acquisition lead time 
for appropriated fund activities must be reduced from the 
current three-year cycle. 


@ CESE should be purchased with optional equipment 
that will bring the optimum trade-off between purchase 
cost and resale value upon disposal. 


@ CESE service life must be predicated on the most 
economical factors calculated for each geographic location. 


@ Used CESE must be either traded in when buying 
new, or the funds from resale returned to the activity to be 
used for new acquisition. It appears that there are three 
potential concepts or options that would enhance the com- 
petitive posture of NAVFAC transportation: 


* Establishment of transportation centers; 


¢ Establishment of geographic NIF transportation 
support; or 


¢ GSA provision of automotive vehicles to Navy 
appropriated fund activities. 








Concept 1 
Establishment of transportation centers 








To correct major problems, effect needed changes, and 
reduce excessive overhead costs Navywide, the most cost- 
effective concept appears to be the establishment of NIF 
transportation centers throughout CONUS and overseas in 
Hawaii, Guam, Japan, and the Philippines, reporting direct- 
ly to geographic engineering field divisions (EFDs). 

Establishment of regional transportation centers would 
require realignment of transportation equipment manage- 
ment centers’ functions along with transferring the trans- 
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portation functions from PWCs and appropriated fund 
public works department activities. Each transportation 
center would be responsible for all CESE acquisition, 
operation, maintenance, fuel, and disposal for supported 
Navy activities. 

This is not a new idea. In fact, the San Francisco Bay 
area was serviced by such a center for a period of time a 
number of years prior to the establishment of the PWCs. 
Except for PWCs, other NIF activities such as shipyards 
and weapons stations would retain their current transporta- 
tion functions and not be incorporated into the transporta- 
tion centers. 


Each of the centers would be a separate entity, operating 
under the Navy Industrial Fund using the Asset Capitaliza- 
tion Program (ACP) as its funding base. NAVFAC would 
set aside or fence the PWC transportation departmenis’ 
portions of the public works centers’ ACP funds to provide 
centers with initial funds. 


The establishment of NIF procurement for all Navy 
CESE would provide the ability to replace equipment at the 
optimum life cycle costs. A prominent feature of this NIF 
program alleviates the resource sponsor from having to 
provide OPN funds to buy CESE, and reduces the long lead 
time for procurement. This concept also saves Operations 
and Maintenance, Navy (O&MN) funds, as activities will be 
provided newer, more reliable vehicles which will reduce 
downtime and maintenance costs due to warranty coverage. 


The activities under the regional center concept would 
transfer their allowances/inventory to their respective cen- 
ter. After this is accomplished, the center would review 
each activity’s requirements to ensure that the right quan- 
tity/type of equipment is on-hand to perform mission-sup- 
port responsibilities. Excess equipment would either be re- 
assigned to other activities under the center, be offered to 
other Navy transportation centers on a reimbursable basis, 
or be sold to recoup the residual value. 


The centers would develop a multi-year replacement 
plan for each supported activity to begin replacing over-age 
vehicles within one year after the consolidation phase is 
completed. This plan would help to reduce the total main- 
tenance function to primarily safety inspections and reli- 
ability inspections. Most other repairs on the newer vehi- 
cles would be accomplished by warranty. In addition, 
newer standardized motor vehicle fleets would reduce re- 
quirements for parts, support, shop facilities, and mecha- 
nics while enhancing customer satisfaction. 


The centers would initiate the procurement of standard 
equipment through GSA to reduce present lead time and 
procurement cosis. Where applicable, existing GSA in- 
house contracts would be used to the maximum extent 
possible. For nonstandard/special purpose CESE acquisi- 
tion, CESO would retain a staff to support the regional 
transportation centers. This staff would review/develop 
unique CESE specifications and process requisitions for 
purchase. Excess/over-age equipment would be sold, and 
funds would be used to purchase new equipment or would 
be returned to the corpus. 


Transportation operations personnel at each supported 
activity would be under the control of the applicable trans- 
portation center and would provide complete CESE trans- 


NAVY CIVIL ENGINEER 





portation services to its customers. Personnel could be 
moved from one installation to another to support peak 
workloads. Day-to-day business would be conducted as 
usual, and assignments of equipment to fill allowance re- 
quirements would be the responsibility of the center’s 
transportation manager. 

Equipment maintenance would be provided by the re- 
sponsible center which would make the determination on 
the degree of work/cost needed to maintain the fleet. The 
center’s staff would administer and periodically review a 
preventive maintenance and safety inspection schedule. 
Service /minor repairs would be accomplished in-house for 
those activities with 75 or more pieces of CESE. Contract 
— maintenance would be considered for smaller 

eets. 


An appropriate staff at the Commander-in-Chief levels 
will be required for coordination with claimants, CESO, 
and NAVFAC. For example, a staff would be retained at 
Commander in Chief, Pacific Fleet (CINCPACFLT) /Paci- 
fic Division, NAVFAC (PACDIV) to serve as the geo- 
graphic NIF manager for appropriated fund activities lo- 
cated on foreign soil. In a similar manner, a NIF office 
would be established at Commander in Chief U.S. Naval 
Forces Europe (CINCUSNAVEUR) to acquire vehicles 
for naval activities in the European theater. In addition to 
the NIF management function, these transportation staffs 
would also serve the theater commanders in matters in- 
volving planning and management for all shore transporta- 
tion support. 





Concept 2 
Geographic NIF transportation support 











This second option, in order of perceived desirability, 
would provide NIF transportation support on a geographic 
basis using a combination of existing PWC transportation 
departments and establishment of EFD-managed NIFs for 
appropriated fund activities too remote to use PWCs. The 
PWCs would expand their support to activities located 
within a 75- to 100-mile radius, which would consolidate 
their allowances with PWC. 


The PWC would review each activity’s inventory and 
incorporate its requirements into a multi-year replacement 
plan. These activities would reimburse the PWC by month- 
ly rental rates that include depreciation, fuel, maintenance, 
and overhead. Supported activities would continue their 
current method of transportation operations, including dis- 
patching, provision of drivers/operators, rigging services, 
etc. 

For activities that would come under the cognizance of 
the EFD NIF management staffs, the allowances would re- 
main at the activity and be managed by the geographic 
EFD. Provision of maintenance and fuel would be the 
responsibility of the EFD who would either contract with 
the activity or commercial vendor depending on cost ef- 
fectiveness. Each non-NIF supported activity would pay a 
monthly rental that recoups the investment, fuel, and main- 
tenance costs. 


The current claimant-oriented transportation equipment 
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management centers could be retained and modified to 
provide billets and personnel to re-establish transportation 
staffs at Northern Division (NORTHDIV) and Western 
Division (WESTDIV) of NAVFAC. The EFD staffs would 
work directly with GSA and CESO on matters of acquisi- 
tion and resale of equipment. 


This concept is not envisioned as being as cost effective 
as transportation centers. The primary difference is the 
inherent overhead costs associated with the PWC-type 
operation wherein the general and administrative (G&A) 
charges are significantly greater than the services received 
by their transportation departments would warrant. 





Concept 3 
GSA provision of automotive vehicles 











A third concept using GSA assistance for appropriated 
fund activities is again for the PWCs to expand their geo- 
graphical areas of CESE support as in concept 2. 


The current claimant-oriented transportation equipment 
management centers would be retained and transportation 
staffs re-established at NORTHDIV and WESTDIV. The 
EFD staffs would work directly with the appropriate GSA 
fleet management centers, to buy/dispose of groups A 
through N vehicles for appropriated fund activities not 
supported by a PWC. 





... the best method of acquiring CESE 
is through the Navy Industrial Fund. 





The activity would continue its current operations, 
maintenance, and fueling methods and only pay a monthly 
depreciation fee to GSA. (NAVFAC Headquarters has de- 
termined that it is possible for GSA to provide vehicles in 
this method on an exception basis.) In summary, we have 
concluded that the best method of acquiring CESE is 
through the Navy Industrial Fund. We’ve discussed three 
concepts to implement this method: transportation centers, 
geographic EFD-managed NIF support for appropriated 
fund activities, and GSA acquisition of automotive vehicles 
for appropriated fund activities. 


There are probably other alternatives which could be 
successful if properly planned and implemented. 


The old saying, “Don’t put all your eggs in one basket,” 
is particularly appropriate for military logistics planning. 
Monopoly, the exclusive command of supply, is not desir- 
able in a business environment. Competition is the major 
reason for the success of our capitalistic system. Congress 
has provided for competition in PL 99-272. We in NAV- 
FAC must accept the challenge. 0 
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CWO4 Eno wins 
Commander’s Award 





CW0O4 James M. Eno, CEC, USN, 
Retired, accepts a plaque from Captain 
J. B. Green, Jr., CEC, USN, for winning 
the Commander's Award for the best 
article for the publication year 1986-87 in 
the Navy Civil Engineer. 


The coveted Commander’s Award for the outstanding article contribution to 
the Navy Civil Engineer magazine for publication year 1986-87 went to CWO4 
James M. Eno, CEC, USN, Retired. 

Eno won the award for his article, A Methodology for Determining Potential 
Incrementation in Minor Construction, which appeared in the Spring 1987 issue. 

Presentation of a bronze plaque award was made to Eno by Captain J. B. 
Green, Jr., CEC, USN, during special ceremonies in Yokosuka, Japan. In 
addition to the plaque, a congratulatory letter was received from Rear Admiral 
B. F. Montoya, Commander of the Naval Facilities Engineering Command 
(NAVFAC) and Chief of the Civil Engineer Corps, which said in part: “Your 
superb article provides valuable information on an important subject. I hope we 
can expect future contributions from you . . . Congratulations!” 


Honorable Mention Awards 


Three authors received Honorable Mention Awards and letters from RAdm. 
Montoya for writing excellence. 

LCdr. Edward F. St. Germain, CEC, USN for Working Environment Important 
in Determining Project Productivity, Spring 1987 issue. 

Dr. Edward S. Hope (LCdr.), CEC, USN, Retired) for his article, The Navy 
Salutes, Winter 1986-87 issue. 

Lt. Gregory L. Maffett, CEC, USN for his article, Energy Reduction Through 
Third-Party Contracting, Fall 1986 issue. 

Nominations for the awards were made by a special committee comprised of 
Captain Rufus J. Pearson, III, CEC, USN, Commanding Officer of the Naval 
School, Civil Engineer Corps Officers; Elaine McNeil, NAVFAC Public Affairs 
Officer; and Les Helsdon, former Editor, Navy Civil Engineer. 

All feature articles published during the publication year are considered for 
awards by the committee. 


NAVY CIVIL ENGINEER 























NAVY La 
CIVIL Eng wn@e@r ss suRVEY RESULTS 


27 USN 22 USNR’ 18: USNR (Inactive) 
1AM: 61 Civilian employee 
2 Paid subscriber 7 Other 
5 Staff 


MY GRADE IS: 90 Military: 28 Reserves 
Capt.--12; Cdr.--17; LCdr.--15; Lt.--15; Lt. (j.g.)--2; Ens.—0; 10 CBC 
CWO--4; CPO--23; Enlisted—2 








61 Civilian: 
GS/GM-14—-6; GS/GM-13--11; GS/GM-12-24; GS/GM-11--11; 
GS-9--8; GS-81 


I have 16 (average) years of accredited education (elementary, high school, college). 

195 hold degrees; most in Civil Engineering: Ph.D.--5; Master--42; Bachelor--91; J.D.--3; Associate--14. 

I have 19 (average) years of government service (civilian and armed services combined). 

I have--20; have not--140 contributed articles or material to the Navy Civil Engineer. 

I have been a reader of the Navy Civil Engineer for 10 years (average). 

I usually read: all--S6; more than half--72; less than half--20; hardly any--2 of the contents of the Navy Civil Engineer. 





MY RATING OF THE MAGAZINE 


Excellent 
My overall opinion 
Editorial content 
Format 


Printing and paper stock 
Mailing and distribution 


DELIVERY AND AVAILABILITY 


axgoxeag 


SUBJECT PREFERENCES 


153 I receive my copy through the mail. Research and development 
137 It arrives in good condition. 
0 It does not arrive in good condition. 
50 Copies are easily and readily received. 
6 Copies are not easily obtained. 
4 I read my copy in a library or other central source. 
The copy I read is shared with 3 (average) others. 


FREQUENCY 


I prefer to receive the magazine: 





Thanks for your comments! 


A tally of the number of answers received for each 
Thank you for responding to our readership survey question in the “quick-answer" quiz is published in its re- 
published in the Winter 1987-88 issue. One hundred spective position above. Some readers did not answer 
sixty-two survey forms were returned to us, many with every question; consequently, the numbers do not always 
added comments which were appreciated. total. 
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For a challenging, 
rewarding career... 


If you are a young construction professional in civilian 
practice or civil service, or are a graduating engineering 
or architecture college senior who has already selected a 
civilian career path, the Reserve Civil Engineer Corps 
may have a place for you as a commissioned officer. 

Qualified young professionals have the chance to 
achieve tremendous personal and professional satisfac- 
tion through . . . 

@ Direct appointment as an ensign, Civil Engineer 
Corps, United States Naval Reserve 

@ Challenging assignments within Reserve Naval 
Construction Force units in your geographic locale, in 
areas paralleling active CEC duty in the Seabees or in 
facilities management 

@ Annual active duty for training that is meaningful 
and rewarding 

@ Development of leadership and technical skills 
that will carry over directly into your civilian profession 

@ New and lasting friendships and associations with 
other top-notch construction professionals 

@ Pay and responsibility that increases as you grow 
and advance 

@ A Naval Reserve retirement package for a little 
something extra in your old age 

@ Finally, and most importantly, the pride in know- 
ing that you are helping preserve the freedom of your 
country as you grow <a your profession 


Here’s what you can do... 


If you are a young engineer or architect, male or 
female, please call the Reserve representative listed 
below. 


LCdr. Paul Donado 

Atlantic Region, RNCF 

Naval Base Charleston, SC 29408 
Phone: (803) 743-2650/4322 

AV 564-2650/4322 


Lt. Steve Knapowski 
Central Region, RNCF 
Building 1, Naval Base 
Great Lakes, IL 60088 
Phone: (312) 688-6955/6 
AV 792-6955/6 


LCdr. Bob Bengtson 

Western Region, RNCF 

1220 Pacific Highway, Building 131 
San Diego, CA 92132 

Phone: (619) 532-1443/2970 

AV 522-1443 


Or, contact an active duty EFD Accessions Officer 
listed on the inside front cover for further informa- 
tion and details ... 
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